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PRELIMINARY AMENDMENT 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Preliminary to examination on the merits, please amend the above-identified U.S. 
National Phase application as follows: 
IN THE SPECIFICATION : 

On page 1 of the Specification, after the Title of the Invention and before the Field of the 
Invention statement starting on line 3, please insert -This is the U.S. National Phase under 35 
U.S.C. § 371 of International AppHcation PCT/AU98/00145, filed March 6, 1999, which claims 
priority of Australian Patent Application P05494/97, filed March 7, 1997.-. 

On page 81 before Claim 1, please delete the word "CLAIMS" and substitute therefor - 
WHAT IS CLAIMED IS-. 

On page 9, line 8, after the sequence "5*-TGTTGGA-3'" and before the word "or", please 
insert - (SEQ ED NO:4) 

On page 9, line 8, after the sequence "5'-TTTGATA-3"' and before the word "or", please 
insert - (SEQIDNOrS) 
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On page 9, line 9, after the sequence "5'-TGTTGGA(N)8TTTGATA-3"' and before the 

word "or", please insert -- (SEQ ID N0:6) -. 

On page 9, line 16, after the "3"' and before the word "or", please insert - (SEQ ID N0:7) 

On page 17, line 12, after the sequence "5'-TGTTGGA-3"' and before the word "or", 
please insert -- (SEQ ID N0:4) -. 

On page 17, line 12, after the sequence "5'-TTTGATA-3"' and before the word "or", 
please msert - (SEQ ID N0:5) -. 

On page 17, line 13, after tiie sequence "5'-TGTTGGA(N)8TTTGATA-3"' and before the 
word "or", please insert - (SEQ ID N0:6) -. 

On page 17, line 19, after the sequence "5'-TGTTGGATCACAAGATTTGATA-3"', 
please insert -- (SEQ ID N0:7) -. 

On page 52, line 6, after the sequence 

"CATGGATCCAGAGTTTGATCMTGGCTCAG", please insert - (SEQ ID NO: 16) -. 

On page 52, Une 7, after the sequence "GTGCCAGCMGCCGCGG", please insert - 
(SEQ ID NO: 17)-. 

On page 52, line 8, after the sequence "AAACTYAAAKGAATTGACGG", please insert 
-(SEQIDN0:18)-. 

On page 52, Une 9, after the sequence "CGGCGCGTCTTAAACATG", please insert - 
(SEQ ID NO: 19)-. 

On page 52, line 10, after the sequence "CAAGTCAAGCGGAGTAGCAA", please 
insert - (SEQ ID NO:20) ~. 

On page 52, Une 11, after the sequence "ACGGGCGGTGTGTRC", please insert - (SEQ 
IDN0:21)-. 

On page 52, Une 12, after the sequence "GGGTTGCGCTCGTTG", please insert - (SEQ 
IDNO:22)-. 

On page 52, Une 13, after the sequence "TTCACCGCTACACCTGGAA", please insert - 
(SEQIDN0:3)-. 

On page 52, line 14, after tiie sequence "GWATTACCGCGGCKGCTG", please insert - 
(SEQIDNO:23) ~. 
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On page 52, line 15, after the sequence "ACCATCATCACATYGCTGC", please insert - 
(SEQIDNO:24)-. 

On page 52, line 16, after the sequence "TTCCCCCCATTGAGCAAGATT", please 
insert - (SEQ ID NO:25) -. 

On page 52, line 17, after the sequence "TTATTTTTCCCTGCTTAACTGAAC", please 
insert - (SEQ ID NO:26) -. 
IN THE CLAIMS : 
Please delete Claim 43. 
Please amend the claims as follows: 

4. (Amended) The isolated pathogenic Leptospira bacterium according to 
claim[s] 2 [or 3], wherein said bacterium is capable of growing at temperatures in the i^ge from 
about 13T to about 37T. 

5. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one ofl Claim[sl 1 [to 4], wherein said bacterium is a pathogen which is capable of infecting a 
mammal selected from the group consisting of: h iiTnan [or a^ livestock animal [or al . and 
companion animal [selected from the list comprising pigs, bovines, sheep, goats, horses, deer, 
alpaca, dogs and cats]. 

9. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one of] Claim[s] 5 [to 8], wherein said bacterium is capable of producing the symptoms of 
leptospirosis in a human or other animal which it infects. 

10. (Amended) The isolated patiiogenic Leptospira bacterium according to [any 
one of] Claim[sl 1 [to 8], wherein said bacterium is capable of inducing reproductive disease. 

15. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one of] Claim[s] 1 [to 14], wherein said bacterium fiirther contains nucleic acid which is at least 
about 80% identical to the nucleotide sequence [set forth in any onel selected from the ^ nnp 
consisting of SEQ ID NOs: 1-2, [or] 4-7, [or a homologue, analogue or derivative thereof 
comprising at least 15 contiguous nucleotides which are at least about 80% identical to flie 
nucleotide sequence set forth in said SEQ ID NOs: or],_and a complementary nucleotide 
sequence thereto. 

16. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one of] Claim[s] 1 [to 14], wherein said bacterium fiirther comprises a rRNA gene sequence 
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selected ftom the group consisting of: a nucleotide sequence w hich is at least 80% identical to 
[the nucleotide sequence 5^-TGTTGGA-3n SEQ ID N0:4, [or] a nucleotide sequence at least 
90% identical to [the nucleotide sequence 5^-TTTGATA-3M SEQ ID NQ:5, [or] a homologue, 
analogue or derivative thereo f, and [or Ja complementary nucleotide sequence thereto. 

17. (Amended) The isolated pathogenic Leptospira bacterium according to Claim 
16, wherein the rRNA gene sequence comprises a nucleotide sequence which is at least 85% 
identical to the [nucleotide sequence 5'-TGTTGGATCACAAGATTTGATA1 SE0 ID N0:7 
or a homologue, analogue or derivative thereof or a complementary nucleotide sequence thereto. 

18. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one of] Claim[s] 15 [to 17], wherein the percentage identity is at least about 97%. 

19. (Amended) The isolated pathogenic Leptospira bacterixmi according to [any 
one of] Claim[s] 1 [to 18], having the characteristics of the microorganism deposited under 
AGAL Accession No. N95/69684 or which is serologically cross-reactive thereto. 

21. (Amended) The isolated pathogenic Leptospira bacterium according to [any 
one of] Claim[s] 1 [to 20], said method comprising the steps of: 

(i) collecting tissue from a himian or other animal subject infected therewith; 

(ii) [homogenising]hotnogeni^ng said tissue in a suitable 
[homogenisation] homogenization medium for a time and under conditions sufficient to release 
said bacterium from said tissue whilst maintaining the integrity of said bacterium; and 

(iii) culturing the [homogenisedl homogenized tissue in a suitable culture 
medium for a time and under conditions sufficient to allow said bacterium to grow. 

23. (Amended) The method according to Claim[sJ 21[-22], wherein the culture 
medium is supplemented with 8-azaguanine or 5-fluorouracil. 

24. (Amended) The method according to [any one of| Claim[sl 21 [to 23], 
wherein the culture medium is supplemented with at least one antibiotic. 

26. (Amended) The method according to [any one of] Claim[sl 21 [to 25], 
wherein the culture conditions comprise growlh in the temperature range from about 13°C to 
about 37^C. 

27. (Amended) The method according to [any one of] Claim[s] 21 [to 26], 
wherein the other animal subject is a livestock animal or a companion animal. 
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30. (Amended) The method according to any [any one of] Claim[sl 21 [to 29], 
wherein the tissue is selected from the group consisting of: b lood, serum, plasma, urine, 
cerebrospinal fluid, liver, lung [orj^id tissue derived from the urogenital tract [selected from the 
list comprising bladder, kidney, uterus or fallopian tube or testes] « 

32. (Amended) An antibody molecule which is capable of binding to the isolated 
Leptospira bacterium [according to any one of Claims l-lOl of Claim 1 or an antigen derived 
from said bacterium. 

33. (Amended) The method according to Claim 32, [further defined asl wherein 
said antibodv molecule is a polyclonal antibody molecule. 

34. (Amended) A method of diagnosing the presence of the pathogenic Leptospira 
bacterium [according to any one of Claims l-201 of Claim 1 in a biological sample derived from 
a human or other animal subject, said method comprising contacting said biological sample or a 
nucleic acid molecule derived therefrom with one or more isolated probes or primers comprising 
a nucleotide sequence set forth in any one of SEQ ID NOs: 2-7 or a homologue, analogue or 
derivative thereof or a complementary sequence thereto for a time and under conditions sufficient 
for hybrdisation to occur and then detecting said hybridisation using a detecting means. 

38. (Amended) The method according to Claim 37, wherein the polymerase chain 
reaction employs at least one primer comprising a nucleotide sequence [set forth inl selected 
from the group consisting of: [SEQ ID NOs: 2 or SEQ ID NOs: 3 or I SEO ID N0:2, SEO ID 
N0:3. and a derivative thereof. 

39. (Amended) The method according to Claim 37, wherein the polymerase chain 
reactions employs two primers comprising the nucleotide sequences set forth in SEQ ID NOs: 2 
and 3 or a derivative of any one of said nucleotide sequences. 

40. (Amended) The method according to [any one of] Claim[s] 37[-39], 
comprising a nested PCR wherein: 

(i) the fnrst ampUfied gene sequence obtained from a first round of 
amplification is contacted with one or more second nucleic acid primers of at least 
about 15 nucleotides in length derived from the nucleotide sequence set forth in 
SEQ ID NO: 1 or a complementary sequence thereto capable of [hybridising] 
hybridizing at a position in said first amplified gene sequence which is internal to 
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the position of the nucleic acid primer sequence(s) used to generate said first 
ampHfied gene sequence; and 

(ii) copies of said jSrst amplified gene sequence are amplified using PGR to 
produce a second amplified product comprising Leptospira serovar hurstbridge or 
serogroup Hurstbridge rRNA gene sequences. 

41. (Amended) The method according to (any one of] Claim[sl 37[-40], 
comprising the fluther step of sequencing the amplified nucleic acid molecule product. 

42. (Amended) A method of diagnosing the presence of the pathogenic Leptospira 
bacterium [according to any one of Claims 1-20] of Claim 1 in a biological sample derived 
fi-om a human or other animal subject, said method comprising contacting said biological sample 
with an antibody molecule that binds to said bacterium or an antigen thereof for a time and under 
conditions sufficient for an antibody antigen complex to occur and then detecting said complex 
using a detecting means. 

44. (Amended) The method according to Claim[s] 42 [or 43] comprising an 

immimoassay or serological assay. 

45. (Amended) The method according to Claim 44, wherein the immunoassay or 
serological assay comprises MAT or ELIS A. 

46. (Amended) A method of diagnosing the presence of the pathogenic Leptospira 
bacterium [according to any one of Claims l-201 of Claim 1 in a human or other animal subject, 
said method at least comprising tiie steps of culhiring cells or tissue derived fi-om said subject 
under selective culture conditions which are specific for said bacterium for a time and under 
conditions sufficient to allow said bacterium to grow. 

49. (Amended) The method according to Claim 48, wherein the antibiotic is 
selected fi-om the [list comprising! group consisting nf: rifamycin, macroUde polyene and 
quinoline or a derivative compound thereof 

50. (Amended) The method according to [any one of Claims 34-49] Claim 34. 
wherein tiie other animal subject is a livestock animal or a companion animal. 

51. (Amended) The method according to Claim 50, wherein the livestock animal 
or companion animal is selected from the [list comprisin g] group consisting of: pigs, bovines, 
sheep, goats, horses, deer, alpaca, dogs and cats. 
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54. (Amended) The method according to [any one of Claims 34-53 1Claim 34. 
wherein the biological sample comprises a sample selected from the group consisting of: a 
homogenate [or]^ tissue [or]^ cell extract [or]^ whole cells [or]^ tissues derived from serum, 
tissues derived from blood, tissues derived from urine, tissues derived from cerebrospinal fluid, 
tissues derived from liver, tissues derived from lung, tissues derived from bladder, tissues 
derived from kidney, tissues derived from uterus, tissues derived from fallopian tube forland 
tissues derived from testes. 

55. (Amended) The method according to Claim 54, wherein the [tissue is] the 
biological sample comprises a sample selected from the group consisting of: a homogenate [or]^ 
tissue [or]^ cell extract [or], whole cells [or]^ tissues derived from serum, tissues derived from 
blood, tissues derived from urine [or]and tissues derived from kidney. 

56. (Amended) A diagnostic kit for the detection of the pathogenic Leptospira 
bacterium [according to any one of Claims l-201 of Claim 1 in a human or other animal subject 
or a biological sample derived therefrom, said kit at least comprising [a first compartment 
which contains] one or more immunogens derived from said pathogenic Leptospira bacterium 
and [a second compartment which contains] an antibody molecule that binds to said bacterium 
or an antigen thereof 

57. (Amended) A diagnostic kit for the detection of the pathogenic Leptospira 
bacterium [according to any one of Claims l-20] of Claim 1 in a human or other animal subject 
or a biological sample derived therefrom, said kit at least comprismg [a first compartment 
which contains] two noncomplementary nucleic acid primer molecules of at least about 15 
nucleotides in length comprising a nucleotide sequence [set forth in any onel selected from the 
group consisting of: of SEQ ID NOs: 2-7 and [a second compartment which contains] a 
reaction buffer suitable for the performance of a nucleic acid hybridisation reaction or 
polymerase chain reaction. 

58. (Amended) A composition which is enable of conferring protective immunity 
against the pathogenic Leptospira bacterium [according to any one of Claims l-20] of Claim 1 
in a human or animal subject, said composition comprising an attenuated form of said pathogenic 
Leptospira bacterium or one or more isolated or recombinant immunogens which are 
immunologically cross-reactive with a cellular component thereof and one or more 
pharmaceutically or veterinarially acceptable carriers, adjuvants and/or diluents. 
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60. (Amended) The composition according to Claim[s] 58 [or 59], wherein the 
pathogenic Leptospira bacterium is present at a concentration of at least about 10^ organism per 
unit dose. 

62, (Amended) A composition which is capable of conferring protective immunity 
against the pathogenic Leptospira bacterium [according to any one of Claims l-201 of Claim 1 
in a human or animal subject, said composition comprising serum derived from a himian or other 
animal which [is infected withjcontains said pathogenic Leptospira bacteriimi or a derivative 
product of said serum^ and one or more pharmaceutically or veterinarially acceptable carriers, 
adjuvants and/or diluents, wherein said serum or derivative comprises antibodies which are 
capable of binding to the pathogenic Leptospira bacterixmi or to one or more inmiunogens 
thereof 

64. (Amended) A method of prophylactic or therapeutic treatment of infection of a 
human or animal subject by a pathogenic Leptospira bacterium of serogroup Hurstbridge or 
serovar hurstbridge or serologically cross-reactive derivative thereof, said method comprising 
administration of the composition according to [any one of Claims 58-63] Clflim to said 
human or animal subject for a time and under conditions sufficient to mduce an immune 
response in said subject. 

66. (Amended) A method of prophylactic or therapeutic treatment of leptospirosis 
in a human or animal subject comprising administration of the composition according to [any 
one of Claims 58-631 Claim 58 to said subject for a time and under conditions sufficient for said 
subject to resist a subsequent challenge by a pathogenic Leptospira bacterium of serogroup 
Hurstbridge or serovar hurstbridge or a serologically cross-reactive derivative thereof 

67. (Amended) A method of prophylactic or therapeutic treatment of reproductive 
disease in a human or animal subject comprising administration of the composition [any one of 
Claims 58-63]Claim 58 to said subject for a time and under conditions sufficient for said subject 
to resist a challenge by a pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar 
hurstbridge or a serologically cross-reaction derivative thereof 

68. (Amended) The method according to Claim 67, wherein the reproductive 
disease is associated with any symptom selected from the group consisting of: seasonal 
infertility, reduced farrowing, [foetal] M death in utero [orj, spontaneous abortion in the 
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infected subject [or withl . and increased weaning-to-mating period in the offspring of the 
infected subject. 

69. (Amended) The method [according to any one of Claims 64-681 Claim 64. 

wherein the composition is administered by injection. 

70. (Amended) The method according to [any one of Claims 64-69] Claim 64, 
wherein the subject being treated is a human. 

71. (Amended) The method according to [any one of Claims 64-691 Claim 64. 
wherein the subject being treated is a hvestock animal or a companion animal. 

72. (Amended) The method according to Claim 71, wherein the livestock animal 
or comp^on animal is selected from the [list comprising] group consisting of: pigs, bovines, 
sheep, goats, horses, deer, alpaca, dogs and cats. 

Please add the following claims: 

75. The isolated pathogenic Leptospira bacterium according to Claim 5 wherein said 
livestock and companion animals are selected from the group consisting of: pigs, bovines, sheep, 
goats, horses, deer, alpaca, dogs and cats. 

76. The method accordmg to any Claun 30, wherein the tissue derived from the 
urogenital tract is selected from the group consisting of: bladder, kidney, uterus, fallopian tube 
and testes. 

77. The method according to Claim 42, wherein the other animal subject is a livestock 
animal or a companion animal. 

78. The method according to Claim 77, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

79. The method according to Claim 78, wherein the livestock animal is a pig. 

80. The method according to Claim 78, wherein the livestock animal is a bovine 

animal. 

81. The method according to Claim 42, wherein the biological sample comprises a 
sample selected from the group consisting of: homogenate, tissue, cell extract, whole cells, 
tissues derived from serum, tissues derived from blood, tissues derived from urine, tissues 
derived from cerebrospinal fluid, tissues derived from liver, tissues derived from lung, tissues 
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derived from bladder, tissues derived from kidney, tissues derived from uterus, tissues derived 
from fallopian tube, and tissues derived from testes. 

82. The method according to Claim 81, wherein the biological sample comprises a 
sample selected from the group consisting of: homogenate, tissue, cell extract, whole cells, 
tissues derived from serum, tissues derived from blood, tissues derived from urine, and tissues 
derived from kidney. 

83. The method according to Claim 46, wherein the other animal subject is a livestock 
animal or a companion animal. 

84. The method according to Claim 83, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

85. The method according to Claim 84, wherein the livestock animal is a pig. 

86. The method according to Claim 84, wherein the hvestock animal is a bovine 

animal. 

87. The method according to Claim 46, wherein the biological sample comprises a 
sample selected from the group consisting of: homogenate, tissue, cell extract, whole cells, 
tissues derived from serum, tissues derived from blood, tissues derived from urine, tissues 
derived from cerebrospinal fluid, tissues derived from liver, tissues derived from lung, tissues 
derived from bladder, tissues derived from kidney, tissues derived from uterus, tissues derived 
from fallopian tube, and tissues derived from testes. 

88. The method according to Claim 87, wherein the biological sample comprises a 
sample selected from the group consisting of: homogenate, tissue, cell extract, whole cells, 
tissues derived from serum, tissues derived from blood, tissues derived from urine, and tissues 
derived from kidney. 

89. A method of prophylactic or therapeutic treatment of infection of a human or 
animal subject by a pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar 
hurstbridge or serologically cross-reactive derivative thereof, said method comprising 
administration of the composition according to Claim 62 to said human or animal subject for a 
time and under conditions sufficient to induce an immune response in said subject. 

90. The method according to Claim 89, wherein the immune response is a humoral 
immune response. 
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91. A method of prophylactic or therapeutic treatment of leptospirosis in a human or 
animal subject comprising administration of the composition according to Claim 62 to said 
subject for a time and under conditions sufficient for said subject to resist a subsequent challenge 
by a pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar hurstbridge or a 
serologically cross-reactive derivative thereof. 

92. A method of prophylactic or therapeutic treatment of reproductive disease in a 
human or animal subject comprising administration of the composition according to Claim 62 to 
said subject for a time and under conditions sufficient for said subject to resist a challenge by a 
pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar hurstbridge or a 
serologically cross-reaction derivative thereof 

93. The method according to Claim 90, wherein the reproductive disease is associated 
with seasonal infertility, reduced farrowing, foetal death in utero or spontaneous abortion in the 
infected subject or with increased weaning-to-mating period in the offspring of the infected 
subject. 

94. The method according to Claim 68, wherein the composition is administered by 
injection. 

95. The method according to Claim 68, wherein the subject being treated is a human. 

96. The method according to Claim 68, wherein the subject being treated is a 
livestock animal or a companion animal. 

97. The method according to Claim 96, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

98. The method according to Claim 97, wherein the Hvestock animal is a pig. 

99. The method according to Claim 97, wherein the livestock animal or companion 
animal is a bovine animal. 

100. The method according to Claim 67, wherein the composition is administered by 
injection. 

101. The method according to Claim 67, wherein the subject being treated is a human. 

102. The method according to Claim 67, wherein the subject being treated is a 
livestock animal or a companion animal. 
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91. A method of prophylactic or therapeutic treatment of leptospirosis in a human or 
animal subject comprising administration of the composition according to Claim 62 to said 
subject for a time and under conditions sufficient for said subject to resist a subsequent challenge 
by a pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar hurstbridge or a 
serologically cross-reactive derivative thereof. 

92. A method of prophylactic or therapeutic treatment of reproductive disease in a 
human or animal subject comprising administration of the composition according to Claim 62 to 
said subject for a time and under conditions sufficient for said subject to resist a challenge by a 
pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar hurstbridge or a 
serologically cross-reaction derivative thereof 

93. The method according to Claim 90, wherein the reproductive disease is associated 
with seasonal infertility, reduced farrowing, foetal death in utero or spontaneous abortion in the 
infected subject or with increased weaning-to-mating period in the offspring of the infected 
subject. 

94. The method according to Claim 68, wherein the composition is administered by 
injection. 

95. The method according to Claim 68, wherein the subject being treated is a human. 

96. The method according to Claim 68, wherein the subject being treated is a 
livestock animal or a companion animal. 

97. The method according to Claim 96, wherein the livestock animal or companion 
animal is selected firom the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

98. The method according to Claim 97, wherein the livestock animal is a pig. 

99. The method according to Claim 97, wherein the livestock animal or companion 
animal is a bovine animal. 

100. The method according to Claim 67, wherein the composition is administered by 
injection. 

101 . The method according to Claim 67, wherein the subject being treated is a human. 

102. The method according to Claim 67, wherein the subject being treated is a 
livestock animal or a companion animal. 
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103. The method according to Claim 102, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

104. The method according to Claim 103, wherein the livestock animal is a pig. 

105. The method according to Claim 103, wherein the Uvestock animal or companion 
animal is a bovine animal. 

106. The method according to Claim 87, wherein the composition is administered by 
injection. 

107. The method according to Claim 87, wherein the subject being treated is a human. 

108. The method according to Claim 87, wherein the subject being treated is a 
hvestock animal or a companion animal. 

109. The method according to Claim 108, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

1 1 0. The method according to Claim 1 09, wherein the livestock animal is a pig. 

111. The method according to Claim 109, wherein the livestock animal or companion 
animal is a bovine animal. 

112. The method according to Claim 89, wherein the composition is administered by 
injection. 

113. The method according to Claim 89, wherein the subject being treated is a human. 

114. The method according to Claim 89, wherein the subject being treated is a 
livestock animal or a companion animal. 

1 15. The method according to Claim 1 14, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

116. The method according to Claim 115, wherein the livestock animal is a pig. 

1 17. The method according to Claim 115, wherein the livestock animal or companion 
animal is a bovine animal. 

118. The method according to Claim 91, wherein the composition is administered by 
injection. 

119. The method according to Claim 91, wherein the subject being treated is a human. 
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120. The method according to Claim 91, wherein the subject being treated is a 
Hvestock animal or a companion animal. 

121. The method according to Claim 118, wherein the livestock animal or companion 
animal is selected from the group consisting of: pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

122. The method according to Claim 121, wherein the livestock animal is a pig. 

123. The method according to Claim 121, wherein the livestock animal or companion 
animal is a bovine animal. 

IN THE ABSTRACT : 

Please insert the attached page 92 as the abstract for the application. 



The claims have been amended to conform with the fixles of practice before the Patent 
and Trademark Office. The specification has been amended to recite the International 
Application and priority application. The word "CLAIMS" has been deleted and substituted by 
"WHAT IS CLAIMED IS". Claim 43 has been deleted, claims 75-123 have been added. As a 
result of this preliminary amendment, Claims 1-42 and 44-123 are presented for examination. 
No new matter is being added herewith. 
Conclusion 

Should there be any questions concerning this appHcation, the Examiner is invited to 
contact the undersigned attomey at the telephone number appearing below. 
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Respectfully submitted, 



KNOBBE, MARTENS, OLSON & BEAR, LLP 




Daniel E. Altman" 
Registration No. 34,115 
Attomey of Record 
620 Newport Center Drive 
Sixteenth Floor 
Newport Beach, CA 92660 
(949) 760-0404 
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LEPTOS PRA PATHO GENS 

The present invention relates generally to novel isolated species of pathogenic bacteria and 
to immunorcactive molecules which are derived therefrom and their use in compositions 
5 of maner such as vaccine preparations. The compositions of the present invention are 
useful in protecting host organisms against bacterial infections. More particularly, the 
present invention is directed to an isolated serogroup, scrovar or species of bacteria 
belonging to the genus Leptospira Even more panicularly, the present invention is 
directed to a new isolated species of Leptospira designated as 'X. fainei or a new isolated 

10 I, fainei serovar designated as "hurstbridge" and to bacteria belonging to ihc same 
serogroup as serovar hursibridge or L. fainei^ designated as "serogroup Hursibridge" and 
to diagnostic assays therefor The present invention is further directed lo methods of 
detection, identification and quantification of Leptospira, such as those Leptospira 
belonging to serogroup Hurstbridge and more panicularly to methods of detection of Z. 

1 5 fainei and even more particularly to methods of detection of serovar hurstbridge. The 
present invention fiinher provides vaccine compositions which provide for the passive and 
active vaccination of human or animal hosts against Leptospira, such as those Leptospira 
belonging to serogroup Hurstbridge and more panicularly to vaccine compositions against 
L. fainei serovar hurstbridge. 

20 

Throughout this specification, unless the context requires otherwise, the word "comprise", 
or variations such as "comprises" or "comprising", will be understood to imply the 
inclusion of a stated integer or group of integers but not the exclusion of any other integer 
or group of integers. 

25 

As used herein, the term "derived from" shall be taken lo indicate that a particular mteger 
or group of integers has originated from the species specified, but has not necessarily been 
obtained directly from the specified source. 

30 Bibliographic details of the publications referred to by author in this specification are 
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coilected at the end of the description. Sequence identity numbers (SEQ ID NOs.) for the 

nucleotide and amino acid sequences referred to in the specification arc defined after the 
bibliography. 

5 Bacteria of the genus Lepiospira are either pathogenic or saprophytic spirochaetes 
comprising several known species (Pathogenic: l.inierrogans. LAnadaL L.borgpetersenii, 
I. saniarosoi, L kirschneri, L weilii oi L noguchii ; Saprophytic: Lbiflexa. L meyeri or 
L wolbachii), each of which comprises a large number of serovars. Saprophytic serovars 
of Lepiospira are omnipresent in fresh surface waters and occasionally found in sea water- 
10 Pathogenic Leptospira serovars occur naturally in a large variety of livestock animals, 
companion animals, wild animals and humans. The host range of Leptospira serovars is 
generally quite broad, however the bacterium may produce differing symptoms in each host 
organism which it has infected. 

15 In a primary (maintenance) host in which a pathogenic Leptospira serovar is maintained, 
reproductive disease is typical. Altemaiively, infection may be asymptomauc. Pathogenic 
Leptospira serovars may also cause acute, febrile, systemic disease in mammals. Acute 
febrile disease is also characteristic of many human infections, 

20 In livestock animals such as pigs and possibly horses and dogs or other species, the 
pathogen L interrogans serovar bratislava causes reproductive disease leading to infertility, 
abonions or stillbirth and has been cited as a possible causative agent of seasonal inferLilit\' 
( Chappcl et aL, I993a,b; Ellis et ai. 1983; Ellis et al, 1985; Ellis ei aL^ 1986a,b; Franiz 
et aL, 1988). Infection with L, interrogans serovar bratislava is endemic in European and 

25 North American swine herds. In Australian swine herds, the pathogenic serovars 
LAnterrogans serovar pomona and I borgpeiersenii serovar tarassovi have long been 
recognised ( Chappel et al, 1987a,b; Chappel ei ai, 1990; Davos. 1977), however many 
Australian herds have also tested positive for the presence of LAnterrogans serovar 
bratislava using the microscopic agglutination test, hereinafter referred to as "MAT" 

30 (Chappel et ai^ 1992; Chappel et qL, 1993a,b). Leptospira interrogans serovar bratislava 
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is notoriously recalcitrant lo standard isolaiion lechniques, using samples from the infected 
host organism as starting maierial. This factor has to date prevented the preparation in 
Australia of vaccines which protect animals specifically against infection by serovar 
bratislava. 

5 

In work leading up to the present invention, the inventors sought to isolate Leptospira 
serogroups and serovars, in particular L interrogans serovar bratislava from swine herds 
with MAT titres to serovar bratislava and with immunochemical evidence of leptospiral 
infection. Surprisingly, a novel lepiospire was isolated which does not cross-react in MATs 

1 0 with other pathogenic serovars including serovars bratislava, pomona and tarassovi. This 
new leptospire forms an aniigenically-distinci sero group and serovar, based upon 
microscopic agglutination assay (MAT) results and a genetically-distinct species, based 
upon nucleic acid hybridisation data. The new Leptospira and recombinant nucleic acid, 
polypeptides or immimoreactive molecules which are derived therefrom, and derivatives, 

1 5 homologues or analogues thereof, provide the means to develop a range of diagnostic and 
therapeutic agents for Leptospira infection which were hithcno not available. 

Accordingly, one aspect of the present invention provides an isolated pathogenic 
Leptospira bacterium which belongs to serogroup Hurstbridge or serovar hurstbridge or 
20 the species L. fainei or derivative bacterium thereof 

The terms "serogroup" and "serovar" relate to a classification of Leptospira which is based 
upon serological typing data, in particular data obtained using agglutination assays such as 
the microscopic agglutination test (MAT), 



25 



The term "serovar" means one or mox^ Leptospira strains which are aniigenically-identical. 
Quantitatively, serovars are dlffcrcniiated from one another by the cross-agglutination 
absorption technique as outlined by Faine (1994), 
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In the present concoct, the term "serovar hurstbridge" shall be taken to include any 

leptospire which is cross-reactive according lo ihe cross-agglutinaiion absorption criteria 
(Faine, 1994) with the Leptospira famei strain WKID deposited under AGAL Accession 
No. N95/69684 or the L fainei strain BUT6. The term "serovar huistbridge" is not to be 
5 limited in any way to those bacteria belonging to serogroup Hurstbridge as defined herein. 



The term "serogroup" refers to a group of Leptospira whose members cross-agglutinate 
with shared group antigens and do not cross-agglutinate with the members of other groups 
and, as a consequence, the members of a serogroup have more or less close auitigenic 
1 0 relations with one another by simple cross-agglutination. 



Jl Accordingly, the term "serogroup Hurstbridge" refers to a serological group oi Leptospira 

whose members cross-agglutinate with shared group antigens of the Leptospira fainei 
p Strain WKID deposited under AGAL Accession No, N95/69684 or the jL. fainei strain 

J; 15 BUT6, however do not cross-agglutinate in a simple cross-agglutination test with the 
5: members of other groups known to those skilled in the art at the date of the present 

invention. The term *'serogroup Hurstbridge" is not to be limited in any way to those 
bacteria belonging to serovar hurstbridge as hereinbefore defined. 

^ 20 The classification of Leptospira into different species will be known to those skilled in the 
art to refer to one leptospire whose total genomic DNA is less than 40% homologous to the 
genomic DNA of another leptospire. Accordingly, as used herein, the species definition 
''Leptospira faineV* or "I. faineV" shall be taken to refer to any leptospire bacterium which 
comprises genomic DNA which is at least 40% homologous to the genomic DNA derived 
25 from the Leptospira deposited under AGAL Accession No. N95/69684 or the Leptospira 
strain BUT6, as determined using standard genomic DNA hybridisation and analysis 
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techniques. 



Tliose skilled in The ari ^vill be aware thai serovar and serogroup antigens are a mosaic on 
the cell surface and, as a consequence there will be no strict delineation between bacteria 
5 belonging to serovar hurstbridge and/or serogroup Hursibridge. Moreover, leptospires 
which belong to different species may be classified into the same serovar or serogroup 
because they are indistinguishable by antigenic determination. 

The present invention clearly extends to any bacterium belonging to serovar hurstbridge 
1 0 or serogroup Hurstbridge or Leptospira fainei. 

In connection with this invention, an exemplary Leptospira fainei bacterium of serogroup 
Hurstbridge or serovar hurstbridge has been deposited as depositor's reference WKID 
(VIAS), pursuant to and in satisfaction of, the Budapest Treaty on the International 
1 5 Recognition of the Deposit of Microorganisms for the Puipose of Patent Procedure, with 
the Australian Government Analytical Laboratories (AGAL), 1 Suakin Street, Pymble, New 
South Wales 2073, Australia (Postal Address: PO Box 385 Pymble NSW 2073 Australia) 
on 1 5 November, 1 995 and accorded AGAL Accession Number N95/69684. 



20 The Leptospira strains WKID and BUT6 were originally isolated from different herds of 
pigs in New South Wales. Australia and Victoria, Australia as described in the Examples 
{see. for example Table 3). Both of these isolates belong to the species now known as 
Leptospira fainei, based upon DNA hybridisation analysis, as well as belonging to the 
serogroup Hurstbridge and serovar hurstbridge, based upon serological criteria using MAT. 

25 

A "derivative" of the leptospiral bacterium of the invention is a bacterium which has been 
developed by mutation, recombination, conjugation or transfoimation of Icptospiral serovar 
hurstbridge or serogroup Hurstbridge or L. fainei as hereinbefore defmed. Preferably, a 
derivative of serogroup Hurstbridge or serovar hurstbridge or L. fainei is serologically 
30 cross-reactive or immunologically cross-reactive with serogroup Hurstbridge or serovar 
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hurstbridge as defined herein or genetically-related to L. fainei as hereinbefore defined, in 
particular the lepiospire assigned AGAL Accession Number N95/69684 or Leptospira 
strain BUT 6. It will be known to a person skilled in the ait how to produce such 
derivatives. 

5 

Accordingly, this aspect of the present invention relates to isolated pathogenic Leptospira 
bacteria which are antigenically cross-reaciive in MAT with one or more antigenic 
determinants of the Leptospira deposited under AGAL Accession No. N95/69684 or the 
Leptospira strain BUT6 exemplified herein and/or which comprise genomic DNA which 
10 is at least 40% homologous to the genomic DNA derived from the Leptospira deposited 
under AGAL Accession No. N95/69684 or the Leptospira strain BUT6 or a derivative 
bacterium thereof 

In a particularly preferred embodiment of the invendon, the bacterium belonging to L. 

15 fainei or serovar hurstbridge or serogroup Hurstbridge grows at temperatures from about 
13^C to about 37''C, preferably at B^C to ST'^C and more preferably at temperatures of 
about IS^'C. Additionally, it is panicularly preferred that the subject Leptospira grows in 
the presence of 8-azagiianine or 5-fluorouracil, more preferably at least lOOjig/ml 8- 
azaguanine, even more preferably at least ISOjig/ml S-azaguanine, still even more 

20 preferably at least 200Mg/ml 8-azaguanine and even still more preferably at least ISOp-g/mL 
or up to and including a concentration of 500jig/ml 8-azaguanine. 

In a more preferred embodiment, said bacterium is further capable of infecting a human or 
a livestock or companion animal, in particular a livestock or companion animal selected 
25 from the list comprising pigs, bovine, sheep, goats, horses, deer, alpacas, dogs or cats, 
amongst others- 

In an even more preferred embodiment, said pathogenic Leptospira bacterium is capable 
of infecting said human or animal and inducing reproductive disease therein. 

30 
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The lerm "reproductive disease" as used herein shall be taken lo refer to any abnormaliiy 
of the reproductive system of a human or other animal, in particular pigs or bo vines which 
reduces the fecundiry of said human or animal, for example an abnormality characterised 
by infertility of said human or animal including seasonal infertility or abnormal 
5 development of a foetus in said human or animal or spontaneous abonion of a foetus in said 
human or animal or failure to conceive by said human or animal. In the context of the 
present invention, the lerm "reproductive disease'* shall also be laken to include reduced or 
slowed development, such as an increase in the weaning-to-mating period in animals which 
are infected during gestation or before becoming pregnant. Such reproductive disease is 
10 caused by infection of a human or animal with a pathogenic bacterium of the genus 
Leptospira, in particular lepiospiral serovar hurstbridge or serogroup Hurstbridgc or L 
fainei or a derivative bacterium thereof 

In an alternative embodiment, the present invention provides an isolated Leptospira 
bacterium or derivative bacieriimi thereof which contains genetic sequences from 
nucleotide of the 16S ribosomal RNA (rRNA) gene which are at least 85% identical to the 
rRMA genetic sequences of Leptospira inadai serovar lyme and less than 80% identical to 
the rRNA genetic sequences of Leptospira biflexa serovar paioc, wherein said pathogenic 
bacterium is capable of growing at temperatures from about 13 "C lo about ST^'C and/or in 
the presence of at least I00(ig/ml 8-azaguanine, preferably at least ISOp-g/ml 8-azagiianine, 
more preferably at least 200jag/ml S-azaguanine and even more preferably at least 
250^g/mL or up to and including a concentration of 500|jg/ml 8-azagtianine. 

In a preferred embodiment, the Leptospira bacteriimi or derivative serovar of the present 
25 invention is further characterised as a pathogenic bacterium. 

More preferably, the pathogenic bacterium of the invention is further capable of infecting 
a livestock human or animal, in particular a himian or livestock animal selected from the 
list comprising pigs, bo vines, sheep, goats, horses, deer, alpacas or a companion animal 
30 such as a dog or cat, amongst others. 
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According to this embodiment of the invention, wherein a pathogenic Leptospira bacterium 
infects said livestock animal, it is most preferred that said bacterium induces reproductive 

disease therein. 

5 In another alternative embodiment of the present invention, there is provided an isolated 
Leptospira bacterium or derivative thereof which contains genetic sequences which are ai 
least 80% identical to the nucleotide sequence set forth in any one of SEQ ID N0s:l-2 or 
4-7 or a complement, or a derivative, homologue or analogue thereof. 

10 It is preferred that the percentage identity to the nucleotide sequence set forth in any one 
of SEQ ID NOs:l-2 or 4-7 is at least 85%. According to this embodiment of the invention, 
it is more preferred that the genetic material of said pathogenic Leptospira bacterium or 
derivative bacterium thereof be at least 90% identical to any one of SEQ ID NOs:l -2 or 6- 
7, even more preferably at least 97% identical and still more preferably at least 99% 

15 identical including 100% identical. 

For die purposes of nomenclature, the nucleotide sequence set forth in SEQ ID NO: 1 relates 
to the nucleotide sequence of the rRNA gene of an isolate of serovar hurstbridge or 
serogroup Hurstbridge or L faineu The nucleotide sequences set forth in SEQ ID NOsr2-7 

20 relate to primer sequences specific for the rRNA gene of serovar hurstbridge or serogroup ^ 
Hm^stbridge or L. fainei which the inventors have shown are particularly useful for the 
diagnostic detection of the pathogenic Leptospira bacterium of the species or serogroup 
Hurstbridge. More particularly, the nucleotide sequences set forth in SEQ ID NOs:2-3 are 
useful as a primer pair for the diagnostic detection of the pathogenic Leptospira bacterium 

25 of the species or serogroup Hurstbridge using the polymerase chain reaction. 

In a ftirther alternative embodiment, the present invention provides an isolated pathogenic 
Leptospira bacterium or derivative bacterium thereof which contains genetic material 
capable of hybridising under high stringency conditions to the nucleotide sequence set forth 
30 in any one of SEQ ID N0s:l-2 or 4-7 or its complementary nucleotide sequence, or a 
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deriyative, homologuc or analogue thereof. 

Preferably, said genetic material is selected from the list comprising RNA or DNA. 

5 In a fijither altemative embodimenu the present invention provides an isolated Leptospira 
bacterium or derivative bacterium thereof which contains a rRNA gene which comprises 
a nucleotide sequence which is at least 80% identical to the nucleotide sequence 5'- 
TGTTGGA-3 ' or at least 90% identical to the nucleotide sequence 5'-TTTGATA-3 ' or at 
least 90% identical to the nucleotide sequence 5'-TGTTGGACN) g TTTGATA-3' or a 
1 0 complement, or a derivative, homologuc or analogue thereof, wherein N is any nucleotide 
residue. 

More preferably, the isolated Leptospira bacterium of the present invention or a derivative 
bacterium thereof contains a rRNA gene which comprises a nucleotide sequence which is 
1 5 at least 85% identical to the nucleotide sequence 5'-TGTTGGATCACAAGATTTGATA- 
3' or a complement, or a derivative, homologue or analogue thereof. 

According to this embodiment, the inventors have discovered a region of the rRNA gene 
of a leptospire which is unique to the species L. faimi or serogroup Hurstbridge or serovar 
20 hurstbridge belongs and is particularly suited for diagnostic applications. The present 
invention clearly extends to isolated nucleotide sequences and oligonucleotides which 
comprise said nucleotide sequences. 

It is preferred thai said pathogenic Leptospira bacterium is further capable of growing at 
25 temperatures from about H^'C to about 37 "C and/or in the presence of at least 100^g/mI 
S-azaguanine, preferably at least 150^ig/ml 8-azaguanine, more preferably at least 200Mg/ml 
8-azaguanine and even more preferably at least 250jJig/ml, or up to and including a 
concentration of 500p.g/ml 8-a2aguamne. 

30 More preferably, the present invention provides an isolated pathogenic Leptospira 

SUBSTITUTE SHEET {RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:45PM 



3- 3-99;14:41 ; ; # ig/,41 



WO 98/40099 PCT/AU98/00145 

- 10- 

bacterium or derivative bacterium thereof which contains RNA or DNA capable of 
hybridising under high stringency conditions to the nucleotide sequrace set forth in any one 
of SEQ ID N05:l-2 or 4-7 or a complementary nucleotide sequence thereto or a derivative, 
homologue or analogue thereof, wherein said bacterium is fimhcr capable of growing at 
temperatures from about 13°C to about 37"C and/or in the presence of at least 100^g/ml 
8-azaguanine, preferably at least 1 50jig/ml 8-a2aguaninc. more preferably at least 200(ig/ml 
8-azaguanine and even more preferably at least 250^g/ml. or up to and including a 
concentration of 500ng/ml 8-azaguanine. 



10 



15 



For the purposes of defining the level of stringency, a high stringency is defined herein as 
being a Southern hybridisation and/or a wash thereafter carried out in 0. 1 xSSC buffer. 0. 1 % 
(w/v) SDS at 65 "C . In Southern hybridisations, the stringency is generally increased by 
reducing the concentration of SSC buffer, and/or increasing the concentration of SDS 
and/or increasing the temperamre of the hybridisation and/or wash. Conditions for Southern 
hybridisations and washes are well understood by one normally skilled in the an. For the 
purposes of clarification, (to parameters affecting hybridisation between nucleic acid 
molecules), reference is found in pages 2.10.8 to 2.10.16. of Ausubel et al. (1987), which 
is herein incorporated by reference. 

20 Alternatively, a high stringency is also defined according to the conditions which are 
appropriate for the annealing of nucleic acid primers in a polymerase chain reaction (PGR) 
as exemplified herein. 

In a particularly preferred embodimem of the present invention, there is provided an 
25 isolated bacterium or serogroup which: 

1 . Is a pathogenic species belonging to the genus Uptospira; 

2. Grows at temperatures in the range from about B'C to about 37"C; 
3 Grows in media containing at least 225ng/ml 8-azaguanine; 

4- Is capable of infecting a human or a livestock or companion animal, in 
30 particular a livestock or companion animal selected from the list comprising pigs. 
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bovines, sheep, goais, horses, deer, alpacas, dogs or cats, amongst others; 

5. Is capable of inducing reproductive disease as hereinbefore defined in at 
least one of said infected animal: and 

6. Contains a genetic sequence which comprises a sequence of nucleotides or 
IS complementary to a genetic sequence which comprises a sequence of nucleotides 
which is at least 80% identical to the nucleotide sequence set forth in any one of 
SEQ ID NOs:l-2 or 4-7 or a complementary nucleotide sequence thereto or a 
derivative, homologue or analogue thereof. 



10 In a most particularly preferred erabodimeni, the present invention provides an isolated 
pathogenic Leptospira bacterium belonging to serogroup Hurstbridge or serovar 
hurstbridge or L. fainei which possesses the characteristics or anributes of the 
microorganism deposited with AGAL under AGAL Accession Number N95/69684 or is 
within the same serogroup (as defined by Faine, 1994) as the microorganism N95/69684 

15 or is in the same species as the microorganism N95/69684 or is immunologically cross- 
reactive with the microorganism N95/69684 in a microscopic aggluiinaiion test (MAT). 

Even more preferably, bacteria belonging lo serovar hurstbridge or serogroup Hurstbridge 
or L fainei as defined herein are pathogens of humans and/or livestock or companion 
20 animals, in particular livestock or companion animals selected from the list comprising 
pigs, bovines, sheep, goats, horses, deer, alpacas, dogs or cats, amongst others. 

A further embodiment of the present invention provides an isolated serovar of leptospiral 
serovar hurstbridge as hereinbefore defined or a derivative bacterium thereof Preferably, 
25 said serovar of a leptospiral serovar hurstbridge is geneiically-cross-reaciivc or 
immunologically-cross-reaciive with the strain deposited with AGAL under Accession No. 
N95/69684on 15 November, 1995. 

More preferably, said serovar is identical to the strain deposited with AGAL under 
30 Accession No. N95/69684 on 1 5 November. 1 995. 



SUBSTITUTE SHEET (RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:45PM 



wo 98/40099 rCT/AU98/00145 

- 12- 

According to this embodiment of the invention, said isolated serovar may be deiemuned 
to be immunologically-cross-reactive or genetically-cross-reactive or genetically-cross- 
hybridising with the serovar of the lepiospire deposited under AGAL Accession No, 
N95/69684 by any means known to those skilled in the relevant art, including, but not 
hmiledto, serological, immunological, or molecular-biological means. Serological means 
include MAT litre esiimaiions (Cole ei aL, 1973; Chappel, 1993a). Immunological means 
include ELISA, Western blot immunoelectrophoresis, immunodiffusion techniques, rocket 
gel electrophoresis, radio-immunoassay techniques, amongst others. Molecular-biological 
means include nucleic acid hybridisation, nucleic acid sequencing techniques, polymerase 
chain reaction techniques and variations thereto, amongst others. Those skilled in the 
relevant an will be aware of variations and optimisations which may be applied to these 
procedures, in typing the lepiospire of the invention. 

The invention described according to this aspect extends to said isolated bacteriiim when 
provided as a culture in liquid or solid form, such as but not limited to a glycerol stock, 
stab, slope, plate or in a freeze-dried or otherwise-dried form, for example on a 
membraneous filter or paper disc. 

A second aspect of the present invention is directed to a method of isolation of the 
pathogenic Leptospira serovar hurstbridge or serogroup Hurstbridge or L. fainei or an 
immunologically-cross-reactive or a genciically-cross-reaciivc serovar or a derivative 
bacterium thereof comprising the steps of: 

1 . Collection of human or animal tissue from a host organism which is infected with 
said paihogen; 

2. Homogenisation of said tissue in homogenisaiion medium suitable for 
maintaining the integrity of said pathogenic bacterium; and 

3. Culture of said tissue containing said Leptospira bacterium in a culture medium 
for a time sufficient to allow bacteria to grow to the required density. 
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The culture medium may be any medium appropriaie for the purpose of culwring a 
leptospira bacterium, which are generally known to those skilled in the art, for example 
EMJH medium described by Chappel {1993b). 

5 According to this aspect of the present invention, a person skilled in the art would be aware 
thai said culture o{ Leptospira may require sub-culturing at certain intervals, in order to 
maintain the viability of the culture. Such sub-culturing serves to replace nutrients in the 
media which are essential to viability and/or growth of the bacterium. If sufficient cycles 
of sub-culturing are carried out, this will eventually produce a bacterial culture which is 
10 essentially free of contaminating tissue derived from the host organism. 

Preferably, the human or aiumai tissue from which said pathogen is obtained is blood or 
tissue of the urogenital tract selected from the list comprising bladder, kidney, uterus or 
fallopian tube, testes or ovaries or, allematively, from liver or lung tissue, or from body 
IS fluids or exudates such as urine or cerebrospinal fluid, amongst other sources. More 
preferably, said tissue originates from a preferred host of the pathogenic leptospira! serovar 
hurstbridge or serogroup Hurstbridge or L faineu in particular a human or a livestock or 
companion animal selected from the list comprising pigs, bovines, sheep, goats, horses, 
deer, alpacas, dogs or cats, amongst others. 

20 

It will be understood by those skilled in the art that there are a range of suitable 
homogenisation media which may be used, the only requirement being that the particular 
homogenisation medium used maintains the bacterium in a viable state such that sufficient 
viable cells exist in the homogenate to establish a viable culnire. 

25 

The present invention extends to the use of any suitable homogenisation medium in the 
isolation of the subject leptospire including, for example, media containing phosphate- 
buffered albumin. 

30 Preferably, the culture medium contains in addition to 8-azaguanine, 5-fluorouracil and at 
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least one antibiotic selected &om the list comprising a rifamycin, macrolide polyene or 
quinoline antibiotic, amongst others. 

Rifamycin antibiotics are high substiruied macrocychc compounds which are active against 
5 Gram-positive bacteria and certain Gram-negative bacteria but to which spirochaete 
bacteria including Leptospira bacteria arc resistant. Rifamycins specifically inhibit 
eubacterial DNA-dependent RNA polymerase, binding to the p-subunit and inhibiting 
transcription. 



10 The macrolide polyenes are characterised by a substituted or unsubstituied lactone ring 
containing a rigid, lipophilic region of unsubstituted /rawjr-conjugated double bonds and 
a flexible, hydrophilic hydroxylated region. Macrolide polyenes interact with sterols in the 
cytoplasmic membrane, causing leakage of ions and small molecules. Macrolide 
antibiotics are not effective against bacteria which do not contain sterols in their 

1 5 membranes. Macrolide antibiotics are microbistaiic at low concentrations or microbicidal 
at higher concentrations against yeast and other fungi and against protozoa which contain 
sterols in their membranes. Preferred macrolide polyenes are selected from the list 
comprising amphotericin, aureoftingin, candicidin B, eiruscomycin, filipin, hamycin, 
hystatin. perimycin, pimaricin and trichomycin amongst others. 

20 

Quinoline antibiotics contain a substimted 4-quinoline ring and are primarily active against 
Gram-negative bacteria. Preferred quinoline antibiotics include but are not limited to 
antibiotics selected from the list comprising naladixic acid, cinoxacin, oxoiinic acid, 
pipemidic acid, ciprofloxacin, enoxacin, norfloxacin, ofloxacin or perfloxacin, amongst 
25 others. 

The list of antibiotics provided for the isolation of a Leptospira bacterium according to the 
present invention is not exhaustive and the person skilled in the art will appreciate that 
alternative or additional antibiotics may be used. The person skilled in the art will also be 
30 aware that the tissue from which the pathogenic Icptospire is to be isolated may contain 
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several contaminating microorganisms in addition to said Leptospira bacierium and ihc 

particular combination of antifaioiics selected for use will vary depending upon the nature 
of the comaminaiing microorganisms present. The present invention clearly contemplates 
the use of additional antibiotics in the culture media used for the isolation of said 
5 pathogenic Leptospira bacterium. 

In a particularly preferred embodiment, the present invention provides a method of isolation 
of a pathogenic Leptospira bacterium as hereinbefore described wherein said bacterium is 
a serovar which has been deposited with AGAL on 15 November, 1995 and assigned 
1 0 AGAL Accession Number N95/69684. 



In a particularly preferred embodiment, said method is useful for the isolation of the 
pathogenic Leptospira bacterium deposited with AGAL on 15 November* 1995 and 
assigned AGAL Accession Number N95/69684. 

A third aspect of the present invention provides agents and chemical compositions for use 
in the isolation of the pathogenic leptospiral serovar hurstbridge or serogroup Hurstbridge 
or L fainei or a derivative bacterium thereof, essentially according to the methods 
described herein. 

In a prefeired embodimenL the agent or chemical composition is a culture medium for the 
selective growth of the leptospirc of the invention. 



According to this aspect of the present invention, the agent or chemical composition may 
25 be in powdered, liquid, tablet, pellet, capsule or other form. 

The present invention extends to an agent or chemical composition as described herein, 
wherein said agent or chemical composition is used for, or intended to be used for the 
isolation, detection, purification, culture or storage of a pathogenic microorganism, 
30 preferably a pathogenic bacterium, more preferably a pathogenic Leptospira bacterium in 



SUBSTITUTE SHEET (RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:44PM 



3-93:14:41 : ; # 25/141 



WO 98/40099 PCT/AU98/00145 

-16- 

particular the leptospiral serovar hurstbridge or serogroup Hu^bridge or L /ainei such as 
the strain deposited under AGAL Accession Number N95/69684 or a derivative bacterium 
thereof. 

A fourth aspect of the present invention provide an isolated nucleic acid molecule 
comprising a sequence of nucleotides which corresponds to. or is complememary to a 
sequence of nucleotides which corresponds to the 16S rRNA gene or a derivative, 
homologue or analogue thereof of the paihogenic Leptospira bacterium of the present 
invention. 



10 



Reference herein to "genes" is to be taken in its broadest context and includes: 

(i) a classical genomic gene consisting of transcriptional and/or translational 
regulatory sequences and/or a coding region and/or non-translated sequences (i.e. 
introns, 5'- and 3'- untranslated sequences); or 
^ ^ (") niRNA or cDNa corresponding to the coding regions (i.e. exons) and 5'- 

and 3 '-untranslated sequences of the gene. 

The term "gene" is also used to describe synthetic or fiision molecules encoding all or part 
of a functional product. Preferred rRNA genes may be derived from a naiurally-occuiring 

20 serovar. in particular the rRNA gene of serovar hurstbridge or serogroup Hurstbridge or L 
fainei, by standard recombinant techniques. Generally, a rRNA gene may be subjected to 
mutagenesis lo produce single or multiple nucleotide subsunitions, deletions and/or 
additions. Nucleotide insertional derivatives of a rRNA gene of the present invention 
include 5' and 3' terminal fusions as well as intra-sequence insertions of smgle or multiple 

25 nucleotides. Insertional nucleotide sequence variants are those in which one or more 
nucleotide are introduced into a predetermined site in the nucleotide sequence although 
random insertion is also possible with suitable screening of the resulting product. 
Deletional variants are characterised by the removal of one or more nucleotides from the 
sequence. Substitutional nucleotide variants are those in which ai least one nucleotide in 

30 the sequence has been removed and a different nucleotide inserted in its place. 
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Accordingly, the isolated nucleic acid molecule of the present invention may comprise 

genomic DNA, cDN A, RNA or a synthetic oligonucleotide molecule in single-stranded or 
double-stranded form. The present invention further extends to conformational isomers of 
such molecules. 

Preferably, the isolated nucleic acid molecule comprises a nucleotide sequence which is at 
least 80% identical to the nucleotide sequence set forth in any one of SEQ ID NOsil -2 or 
4-7 or a complement or a derivative, homologue or analogue thereof. 



10 In an alternative embodiment, the isolated nucleic acid molecule at least comprises a 
nucleotide sequence which is at least 80% identical to the nucleotide sequence 5'- 
TGTTGGA-3 ' or at least 90% identical to the nucleotide sequence 5'-TTTGATA-3 ' or at 
least 90% identical to the nucleotide sequence 5'"-TGTTGGA(N) g TTTGATA-3' or a 
complement, or a derivative* homologue or analogue thereof, wherein N is any nucleotide 

1 5 residue. 



More preferably, the isolated nucleic acid molecule comprises a nucleotide sequence which 
is at least about 85% identical to the nucleotide sequence: 
5 '-TGTTGGATC AC AAG ATTTG AT A-3 ' 
20 or a complement, or a derivative, homologue or analogue thereof 

Alternatively or in addition, the isolated nucleic acid molecule is capable of hybridising 
under high stringency conditions to any one of the nucleotide sequences described supra 
or to its complementary nucleotide sequence, or a derivative, homologue or analogue 
25 thereof. 



For the present purpose, homologues of a nucleotide sequence shall be taken to refer to an 
isolated nucleic acid molecule which is substantially the same as or at least 80% identical 
to a nucleic acid molecule of the present invention or its complementary nucleotide 
30 sequence, notwithstanding the occurrence within said sequence, of one or more nucleotide 
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substitutions. insertions, deletions, or rearrangements. 

Analogues of a nucleotide sequence set forth herein shall be taken to refer to an isolated 
nucleic acid molecule which is substantially the same as a nucleic acid molecule of the 
present invention or its complementary nucleotide sequence, notwithstanding the 
occurrence of any non-nucleotide consiiiuents not normally present in said isolated nucleic 
acid molecule, for example carbohydrates, radiochemicals including radionucleotides, 
reporter molecules such as. but not limited to DIG. alkaline phosphatase or horseradish 
peroxidase, amongst others. 



10 



Derivatives of a nucleotide sequence set forth herein shall be taken to refer to any isolated 
nucleic acid molecule which contains significant sequence similarity to said sequence or 
a pan thereof. Generally, the nucleotide sequence of the present invention may be 
subjected to mutagenesis to produce single or multiple nucleotide substitutions, deletions 

1 5 and/or insertions. Nucleotide insenional derivatives of the nucleotide sequence of the 
present invention include 5' and 3' terminal fusions as well as intra-sequence insenions of 
single or multiple nucleotides or nucleotide analogues. Inseruonal nucleotide sequence 
variants are those in which one or more nucleotides or nucleotide analogues are introduced 
into a predetermined site in the nucleotide sequence of said sequence, although random 

20 insenion is also possible with suitable screening of the resulting product being performed. 
Deieiional variants are characterised by the removal of one or more nucleotides from the 
nucleotide sequence. Substimiional nucleotide variants are those in which at least one 
nucleotide in the sequence has been removed and a different nucleotide or nucleotide 
analogue inserted in its place. 

25 

Prefeired homologues, analogues and derivatives comprise at least about 5-15 nucleotides 
in length and more preferably ai least about 15-30 nucleotides in length and are at least 
about 80% identical to the nucleotide sequences of the invention described herein. 
Alternatively, the homologues, analogue and derivatives described herein may ftuther 
30 comprise a nucleotide sequence which is at least about 90% identical, more preferably at 
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least about 95% identical, even more preferably at least about 97% identical and still more 
preferably at least about 99% identical to any one of to the nucleotide sequences of the 
invention described herein. Particularly preferred homologues, analogues and derivatives 
comprise at least about 15-18 nucleotides in length derived from any one of the nucleotide 
5 sequences of the invention described herein. 

For the puiposes of the present invention, it is preferred that the nucleic acid molecule of 
the invention is the 16S rRNA genetic sequence of the leptospire which has been deposited 
with AGAL under Accession Number N95/69684. It will be known to those skilled in the 

0 relevant art that derivative bacteria of the deposited leptospire or bacteria belonging to the 
same species will generally contain 16S rRNA genetic sequences which are more closely 
related to the 16S rRNA of serovar hurstbridge or serogroup Hurstbridge or L fainei than 
are the 16S rRNA genetic sequences obtained from more distantly-related, or unrelated 
Leptospira, As a consequence, the genetic sequence of the present invention is at least 

5 useful in determining whether or not a pathogenic Leptospira bacterium is closely related 
to serovar hurstbridge or serogroup Hurstbridge or L. fainei. Said genetic sequence is also 
usefiil in the isolation of genetic sequences from serovars of Leptospira which are closely- 
related to serovar hurstbridge or serogroup Hurstbridge or L. fainei. 



0 The person skilled in the art will be aware of nucleic acid hybridisation techniques which 
may be used to identify lepiospires which are related to serovar hurstbridge or serogroup 
Hurstbridge or L fainei^ in panicular the various hybridisation stringencies which may be 
employed in such an identification procedure. For the purposes of the defining the level of 
stringency, a low stringency is defined herein as being a hybridisation and/or wash canied 

5 out in 6xSSC buffer, 0. 1 % ( w/v) SDS at 28 °C. Generally, the stringency is increased by 
reducing the concentration of SSC buffer, and/or increasing the concentration of SDS 
and/or increasing the temperature of the hybridisation and^or wash. Conditions for 
hybridisations and washes are well understood by one normally skilled in the an. For the 
purposes of clarification, of the parameiers affecting hybridisation between nucleic acid 

0 molecules, reference is found in pages 2. 1 0.8 to 2. 1 0. 1 6 of Ausubel et al (1987), which is 
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herein incoiporated by reference. 

The person skilled in the art will appreciate that the nucleic acid molecules of the present 
invention may conrespond to the naturally-occurring sequence or may differ by one or more 
nucleotide substitutions, deletions and/or additions. Accordingly, the present invention 
extends to rRNA genes and any isolated, synthetic or recombinant genes, oligonucleotides, 
mutants, derivatives, pans, fragments, homologues or analogues thereof which are at least 
usefiil as, for example, genetic probes, or primer sequences in the enzymatic or chemical 
synthesis of said gene, or in the generation of immunologically iiueraciive recombinant 
molecules, or in the isolation or detection of a pathogenic Leptospira bacterium. 



ru 



10 



In a pardcular preferred embodiment, the serovar hurstbridge or serogroup Hurstbridge or 
L fainei rRNA genetic sequence or a derivative, homologue or analogue thereof, is 
employed to identify similar genes from cells, tissues, or organ types of a host organism, 
1 5 in particular, the cells, tissues or organs of the urogenital tract including the bladder, uterus, 
fallopian tubes or kidney, or body fluids or exudates such as urine or cerebrospinal fluid, 
amongst others, which may be infected with a pathogenic Leptospira bacterium. 

According TO this embodiment, there is contemplated a method for identifying a related 
20 rRNA genetic sequence in a host organism which may be infected with a pathogenic 
Leptospira bacterium, said method comprising contacting cellular extract or nucleic acid 
sample obtained from said host organism with a hybridisation effective amount of a rRNA 
genetic sequence or a functional pan thereof derived from serovar hurstbridge or serogroup 
Hurstbridge or L fainei, and then detecting said hybridisation. Accordingly, this 
25 embodiment of the present invention also relates to a method of identifying a serovar of 
Leptospira which is related to leptospiral serovar hurstbridge or serogroup Hurstbridge or 
L fainei, in panicular the leptospiral strain deposited with AGAL on 1 5 November, 1 99S 
under Accession No. N95/69684. 

30 Said rRNA genetic sequence may be labelled with a reporter molecule which is capable of 
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giving an identifiable signal (eg. a radioisotope such as ^^P or^^ S or a bioiinylated 
molecule). 

An alternative method contemplated in the present invention involves hybridising two 
5 nucleic acid "primer molecules" of at least 1 5 nucieoiides in length derived from the rRNA 
sequence of the invention or its complementary sequence to a nucleic acid "template 
molecule" derived from a celU tissue or organ of a host human or other animal being tested 
for the presence of a pathogenic Leptospira bacterium, said template molecule herein 
defined as a related lepiospirai i6S rRNA genetic sequence, or a functional part thereof or 
10 its complementarj' sequence. Specific nucleic acid molecule copies of the template 
molecule are amplified enzymatically in a polymerase chain reaction. Methods for the 
isolation of said template molecule and for the polymerase chain reaction are known to 
those skilled in the art. 

1 5 The nucleic acid primer molecules are generally single-stranded synthetic oligonucleotides 
although the present invention also coniemplaies other primers. According to this 
embodiment, the nucleic acid primer molecule consists of a combination of any of the 
nucleotides adenine, cytidine, guanine, thymidine, or inosine, or fimctional analogues or 
derivatives thereof, capable of being incorporated into a polynucleotide molecule. 

20 

Preferably, each nucleic acid primer molecule is any nucleotide sequence of at least 15 
nucleotides in length derived from, or complementary to the nucleotide sequence of serovar 
hurstbridge or serogroup Huisibridge or L fainei 1 6S rRNA or a derivative, homologue or 
analogue thereof In a particularly preferred embodiment, at least one primer molecule is 
25 substantially the same as. or complementary to, nucleotide sequences set forth in SEQ ID 
NOs:2 and 3. 

The nucleic acid template molecule may be in a recombinant form, in a virus panicle, 
bacteriophage particle, yeast cell, animal celL or a plant cell. Preferably, the related genetic 
30 sequence originates from a mammalian cell, tissue or organ, optionally infected with a 
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pathogenic lepiospiral bacterium such as serovar hurstbridge or serogroup Hurstbridge or 
L faineL More preferably, said mammalian cell, tissue or organ further originates &om 
a human or a livestock or companion animal which is capable of being infected with said 
bacterium, in particular a livestock or companion animal selected from the list comprising 
5 pigs, bovines. sheep, goats, horses, deer, alpacas, dogs or cats, amongst others. 

A fiirther aspect of the present invention provides an immunologically interactive molecule 
prepared against one or more immunogens of a pathogenic Leptospira bacterium or 
derivative bacterium thereof which grows at temperatures from about H^C to about 27° Q 
1 0 and/or in the presence of at least 1 OOjig/ml S-azaguanine, preferably at least 1 50ng/ml 8- 
azaguaninc. more preferably at least 200^g/ml S-azaguanine and even more preferably at 
least 250ng/ml. or up to and including a concentration of 500^g/ml 8-azaguanine. 

g In a particularly preferred embodiment, the bacterium is the leptospire of the invention or 

m 15a derivative bacterium thereof. In a most particularly preferred embodiment, said bacterium 
m is the strain deposited with AGAL on 15 November, 1995 under AGAL Accession No. 

: N95/69684 or a derivative bacterium thereof. 

Jjj The temi "immunologically interactive molecule" as used herein shall be taken to include 

J 20 polyclonal or monoclonal antibodies, or functional derivatives thereof, for example Fabs, 
SCABS (single-chain antibodies) or antibodies conjugated to an enzyme, radioactive or 
fluorescent tag, the only requirement being that said immunologically interactive molecule 
is capable of binding to an immunogen derived from or present in or present on the surfece 
of a Leptospira, in particular serovar hurstbridge or serogroup Hurstbridge or L. fainei. 



25 



30 



In an alternative embodiment, the present invention provides an immunologically 
interactive molecule prepared against one or more immunogens of a pathogenic Leptospira 
bacterium or derivative bacterium thereof which is capable of growing at temperatures of 
from about 13X to about 37''C and/or in the presence of at least ^OO^g/ml 8-azaguanine, 
preferably at least 150jig/ml g-azaguanine, more preferably at least lOQ^xg/mi 8-azaguanine 
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and even more preferably at least 250^g/^lL or up to and including a concentration of 
SOO^g/ml 8-azaguanine^ wherein at least one of said immunogens is a surface 
lipopolysaccharide molecule. 

5 In a particularly preferred embodiment of the invention, said Leptospira bacterium is the 
serovar hursibridge or scrogroup Hurstbridge or L fainei or a derivative bacterium thereof. 
Most preferably, said bacterium is the strain deposited with AGAL on 15 November, 1995 
under AGAL Accession No. N95/69684 or a derivative bacterium thereof. 

In a related embodiment, the immunologically interactive molecule of the present invention 
may be prepared against an immunogen which mimics, or cross-reacts with a B cell or T 
cell epitope of a surface lipopolysaccharide molecule of a pathogenic Leptospira bacterium, 
preferably serovar hurstbridge or serogroup Hurstbridge or L fainei or a derivative 
bacterium thereof, more preferably the strain deposited with AGAL on 1 5 November, 1995 
under AGAL Accession Number N95/69684. 

Conventional methods can be used to prepare the immunologically interactive molecules. 
For example, by using the bacterial strain or serovar of the present invention or an 
immunogen derived therefrom, polyclonal antisera or monoclonal antibodies can be made 
20 using standard methods. As demonstrated herein, a mammal, (e.g., a mouse, hamster, or 
rabbit) can be immimised with an immunogenic form of serovar hurstbridge or serogroup 
Hurstbridge or L fainei which elicits an antibody response in the mammal. Techniques for 
conferring immunogenicity on a surface protein or other molecule produced by the 
leptospire of the invention include conjugation to carriers or other techniques well known 
25 in the an. For example, the bacterium can be administered in the presence of adjuvant. 
The progress of immunisation can be monitored by detection of antibody titres in plasma 
or serum. Standard ELISA or other immunoassay can be used with the immunogen as 
antigen to assess the levels of antibodies. Following immunisation, antisera can be 
obtained and, if desired IgG molecules corresponding to the polyclonal antibodies may be 
30 isolated from the sera. 
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To produce monoclonal antibodies, antibody producing cells (lymphocytes) can be 
harvested from an immunised animal and fused with myeloma cells by standard somatic 
cell fusion procedures thus immortalising these cells and yielding hybridoma cells. Such 
techniques are well known in the art. For example, the hybridoma technique originally 
5 developed by Kohler and Milstein ( 1 975) as well as other techniques such as the human B- 
cell hybridoma technique (Kozbor e( aL, 1983), the EBV-hybridoma technique to produce 
human monoclonal antibodies (Cole ei aL, 1985), and screening of combinatorial antibody 
libraxies (Huse e/ aL, 1989). Hybridoma cells can be screened immunochemically for 
production of antibodies which are specifically reactive with the polypeptide and 
10 monoclonal antibodies isolated. 

As with all immunogenic compositions for eliciting antibodies, the immunogenically 
effective amoimts of the immunogen must be determined empirically. Factors to be 
considered include the immtinogenicity of the immunogen, whether or not it is to be 
1 5 complexed with or covalently attached to an adjuvant or carrier protein or other carrier and 
route of administration for the composition, i.e. intravenous, intramuscular, subcutaneous, 
etc., and the niunber of immunising doses to be administered. Such factors are known in 
the vaccine art and it is well within the skill of immxmologists to make such determinations 
without undue experimentation. 

20 

The term "antibody" as used herein, is intended to include fragments thereof which are also 
specifically reactive with a molecule which comprises, mimics, or cross-reacts with a B cell 
or T cell epitope of a surface lipopoly saccharide or surface polypeptide or other molecule 
produced by scrovar hurstbridge or serogroup Hurstbridge or L fainei, in particular the 
25 strain deposited with AGAL under Accession Number N95/69684. Antibodies can be 
fragmented using conventional techniques and the fragments screened for utility in the 
same maimer as described above for whole antibodies. For example, F(ab')2 fragments can 
be generated by treating antibody with pepsin. The resulting F(ab')2 fragment can be 
treated to reduce disulfide bridges to produce Fab' fragments. 

30 
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It is within the scope of this invention to include any second antibodies (monoclonal, 
polyclonal or fragments of antibodies) directed to the first mentioned antibodies discussed 
above. Both the first and second antibodies may be used in detection assays or a first 
antibody may be used with a commercially available anti-immunoglobulin antibody. An 
5 antibody as contemplated herein includes any aniibody specific to any immunogen of 
leptospiral seroveir hursibridge or serogroup Hurstbridge or L fainei, in particular the strain 
deposited under AGAL Accession Number N95/69684. Preferably, said immunogen is a 
surface lipopoly saccharide molecule or a molecule which mimics a continuous or 
discontinuous B-cell or T-cell epiiope of same. 

10 

The polyclonal, monoclonal or chimeric monoclonal antibodies can be used to detect the 
pathogenic bacterium of the invention or a derivative bacterium thereof in various 
biological materials, for example they can be used in an ELISA, radioimmunoassay or 
histochemical tests. Said antibodies are also useful in the detection of the isolated 
15 immunogen against which they are prepared, in either impure or pure form. Thus, the 
antibodies can be used to test for binding to the leptospiral scrovar hursibridge or serogroup 
Hurstbridge or I. fainei^ or a derivative bacterium thereof in a sample or to test for binding 
to the isolated immunogen or to test for binding to any molecule which cross-reacts with 
a B cell or T cell epitope of same. 

20 

A wide range of immunoassay techniques are available as can be seen by reference to US 
Patent Nos. 4,016,043, 4,424,279 and 4.018,653. These, of course, include both single-site 
and two-site or "sandwich" assays of the non-competitive types, as well as in the traditional 
competitive binding assays. These assays also include direct binding of a labelled antibody 
25 to a target. 

Sandwich assays are among the most useful and commonly used assays and are favoured 
for use in the present invention. A number of variations of the sandwich assay technique 
exist, and all are intended to be encompassed by the present invention. Briefly, in a typical 
30 forward assay, an uniabelled antibody is immobilised on a solid substrate and the sample 
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to be tested brought into contact with ihe bound molecule. After a suitable period of 

incubation, for a period of lime and under conditions sufficient to allow fonnation of an 
antibody-antigen complex, a second antibody specific to the antigen, labelled with a 
reporter molecule capable of producing a detectable signal is then added and incubated, 
5 allowing lime sufficient for the formation of another complex of antibody-antigen-labelled 
antibody. Any imreacted material is washed away, oxxd the presence of the antigen is 
determined by observation of a signal produced by the reporter molecule. 

In this case, the first antibody is raised lo an immunogcn of a pathogenic Leptospira 
bacterium, wherein said bacterium is preferred to be serovar hursibridge or serogroup 
Hursibridge or L fainei or a strain deposited with AGAL under Accession Number 
N95/69684 as described herein. More preferably, said first antibody is raised to an 
immunogen of said pathogenic Leptospira bacterium wherein, said immimogen is a surface 
I ipopoly saccharide of the serovar hurstbridge or serogroup Hursibridge or Z. fainei. 

The results may either be qualitative, by simple observation of the visible signal, or may 
be quantitated by comparing with a control sample containing known amotmts of hapten. 
Variations on the forward assay include a simultaneous assay, in which both sample and 
labelled antibody are added simultaneously to the bound antibody. These techniques are 
well known to those skilled in the an, including any minor variations as will be readily 
apparent. In accordance with the present invention the sample is one which might contain 
serovar hurstbridge or serogroup Hurstbridge or i. fainei or a derivative bacterium thereof 
or alternatively, an iirmiiinogen derived from said bacteria. 

25 In the typical forward sandwich assay, a first antibody raised against serovar hurstbridge 
or serogroup Hurstbridge or L, fainei or an immunogen thereof is either covalently or 
passively botmd to a solid surface. The solid surface is typically glass or a polymer, the 
most commonly used polymers being cellulose, polyacryiamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. The solid supports may be in the form of tubes, 

30 beads, discs of microplates, or any other surface suitable for conducting an immunoassay. 
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The binding processes are welUknown in the art and generally consist of cross-linking, 
covalent binding or physically adsorption, the polymer-antibody complex is washed in 
preparation for the test sample. An aliquot of the sample to be tested is then added to the 
solid phase complex and incubated for a period of time sufficient (e.g, 2-AO minutes) and 
under suitable conditions (e.g. 25 *C) to allow binding of any antigen present in the sample 
to the antibody. Following the incubation period, the reaction locus is washed and dried 
and incubated with a second antibody specific for a portion of the first antibody. The 
second antibody is linked to a reporter molecule which is used to indicate the binding of 
the second antibody to the hapten. 

An altemative method involves immobilising the target molecules in the biological sample 
and then exposing the immobilised target to specific antibody which may or may not be 
labelled with a reporter molecule. Depending on the amotmt of target and the strength of 
the reponer molecule signal, a bound target may be detected by direct labelling with the 
antibody. Alternatively, a second labelled antibody, specific to the first antibody is exposed 
to the targei^first antibody complex to form a target-first antibody-second antibody tertiary 
complex. The complex is detected by the signal emined by the reporter molecule. 

By "reporter molecule" as used in the present specification, is meant a molecule which, by 
its chemical nature, provides an analytically identifiable signal which allows the detection 
of antigen-bound antibody. Detection may be either qualitative or quantitative. The most 
commonly used reponer molecules in this type of assay are either en2yme5, fluorophores 
or radionuclide containing molecules (i.e, radioisotopes) and chemiluminescent molecules. 

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody, 
generally by means of glutaraldehyde or periodate. As will be readily recognised, however, 
a wide variety of different conjugation techniques exist, which are readily available to the 
skilled artisan. Commonly used enzymes include horseradish peroxidase, glucose oxidase, 
beta-gaiactosidase and alkaline phosphatase, amongst others. The substrates to be used 
with the specific enzymes are generally chosen for the production, upon hydrolysis by the 
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corresponding enzyme, of a detectable colour change. Examples of suitable enzymes 
include alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic 
substrates which yield a fluorescent product rather than the chromogenic substrates noted 
above. In all cases, the enzyme-labelled antibody is added to the first antibody-hapien 
5 complex, allowed to bind, and then the excess reagent is washed away. A solution 
comaining the appropriate substrate is then added lo the complex of antibody-antigen- 
ancibody. The substrate will react with the enzyme linked to the second antibody, giving 
a qualitative visual signal, which may be fiirthcr quantitated, usually 
spec trophoiometri call y. to give an indication of the amount of hapten which was present 
10 in the sample. The term "reponer molecule" also extends to use of cell agglutination or 
inhibition of agglutination such as red blood cells on latex beads, and the like. 

y Alternately^ fluorescent compounds, such as fluorescein and rhodamine, may be chemically 

S coupled to antibodies without altering their binding capacity. When activated by 

B 15 illumination v^riih light of a particular wavelength, the fluorochrome-labelled antibody 
adsorbs the light energy, inducing a state to excitability in the molecule, followed by 
: „ emission of the light at a characteristic colour visually detectable with a light microscope. 

|=& As in enzyme immunoassays (EIA), the fluorescent labelled antibody is allowed to bind to 

the first antibody-hapten complex. After washing off the unbound reagent, the remaining 
fl 20 tertiary complex is then exposed to the light of the appropriate wavelength the fluorescence 
observed indicates the presence of the hapten of interest. Immunofluorescene and EIA 
techniques are both very well established in the an and are panicxxlarly preferred for the 
present method. However, other reporter molecules, such as radioisotope, 
chemiluminesceni or bioluminescem molecules, may also be employed. It will be readily 
25 apparent to the skilled technician how to vary the above assays and all such variations are 
encompassed by the present invention. 

Accordingly, a further aspect of the present invention provides a method for the detection, 
identification or quantification of a pathogenic Leptospira bacteritim or derivative 
30 bacterium thereof, wherein said method comprises the steps of incubating the material or 



SUBSTITUTE SHEET (RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:43PM 



3- 3-93 ; 14:41 



# 38/141 



WO 98/40099 PCT/AU98/00145 

-29- 

bacteria derived therefrom with an antibody which recognises said bacteria or an 
immunogen derived therefrom for a lime and under condiiions sufficient for an antibody: 
immunogen or antibody; bacterium complex to fomi and subjecting said complex to a 
detecting means. 

5 

According to this aspect of the invention, the complex may be detected by using the 
bacterium or immunogen derived therefrom or the antibody molecule with a reporter 
molecule attached thereto. Alternatively, the complex may be detected by the addition of 
a second antibody labelled with a reporter molecule. 

10 

Preferably, the invention according to this aspect provides a method for the detection, 
identification or quantification of a pathogenic Leptospira bacterium or derivative 
bacterium thereof which is capable of growing in a medium as hereinbefore described, at 
temperatures of H^C to ST'C and/or in the presence of at least 100^g/ml 8-azaguanine. 
1 5 more preferably at least 1 50^g/ml S-azaguanine, even more preferably at least 200^g/ml 
8-azaguanine and most preferably at least 250^g/mL or up to and including a concentration 
of 500|ig/ml 8-azaguanine. 

In a most panicularly preferred embodiment, this aspect of the invention and the 
20 embodiments described therein relate to a method for the detection, identification or 
quantification of the lepiospiral serovar hurstbridge or serogroup Hurstbridge or L, fainei, 
such as the strain deposited under AGAL Accession No. N95/69684. 

According to this aspect of the invention, the material or bacteria derived thercfirom is in 
25 a biological tissue or organ derived from a mammalian animal which is a host for a 
bacteriimi of the genus Leptospira, in particular serovar hurstbridge or serogroup 
Hurstbridge or I. fainei or derivative bacterium thereof. Preferably, said mammalian animal 
is a human or a livestock or companion animal, in particular a livestock or companion 
animal selected from the list comprising pigs, bovines. sheep, goats, horses^ deer, alpacas, 
30 dogs or cats, amongst others. 
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The biological sample to be tested may be any cell, tissue or organ which is capable of 
being infected with a bacterium of the genus Leptospira, in particular a cell, tissue or organ 

of the urogenital tract such as kidney, bladder, fallopian tube, uterus or endometrium, 
testes, or a body fluid or exudate such as, but not limited to urine or cerebrospinal fluid, 
5 amongst others. The present invention also contemplates the use of blood or blood-derived 
products as a biological sample suitable for the detection, identification or quantification 
of serovar hurstbridge or serogroup Hurstbridge or L. fainei. 



A further aspect of the present invention contemplates a kit for the rapid and convenient 
10 assay of pathogenic Leptospira bacterium or derivative bacterium thereof in a biological 
sample, wherein said bacterium is capable of growing at temperatures from about 13 ''C to 
about 37°C and/or in the presence of at least lOO(ag/ml 8-azaguaninc, preferably at least 
150^g/ml 8-azaguanine, more preferably at least 200[ig/ml 8-azaguanine and even more 
preferably at least 250^g/mK or up to and including a concentration of 500jxg/ml 8- 
1 5 azaguanine. 

In a particularly preferred embodiment, the present invention contemplates a kit for the 
rapid and convenient assay of a pathogenic Leptospira bacterium or derivative bacterium 
thereof in a biological sample, wherein said bacterium is fiirther characterised as leptospiral 
20 serovar hurstbridge or serogroup Hurstbridge or L fainei or a derivative bacterium thereof 
according to any or all of the descriptions provided herein, for example the scrain deposited 
under AGAL Accession No. N95/69684. 



In one embodiment, said kit is compartmentalised to receive several first containers adapted 
25 to contain at least on& unmimogen each derived from the leptospiral serovar hurstbridge or 
serogroup Hurstbridge or L fainei and several second containers adapted to contain an 
antibody molecule which binds to said pathogenic Leptospira bacterium, derivative 
bacterium thereof or immunogen derived therefrom, or alternatively, said second container 
contains an antibody molecule which binds to serovar hurstbridge or serogroup Hurstbridge 
30 or I- fainei or a derivative bacterium thereof or immunogen derived therefrom. Preferably, 
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said second container contains an antibody which binds to the serovar deposited with 
AGAL under Accession Number N95/69684, or an iiiununogen derived therefix)m, in 
particular a surface lipopolysaccharide immunogen. 

According to this embodiment of the present invention, said antibody molecule is 
optionally labelled with a reporter molecule capable of producing a detectable signal as 
hereinbefore described- If the first antibody molecule is not labelled with a reponer 
molecule, the kit also provides several third containers which contain a second antibody 
which recognises the first antibody and is conjugated to a reporter molecule. The reporter 
molecule used in this kit may be an enzyme, a radio- isotope, a fluorescent molecule or 
bioluminescent molecule, amongst others. 

When the kit contains a first antibody or second antibody molecule which is conjugated to 
a reporter molecule which is an enzyme, then said kit also provides several founh 
Containers which contain a specific molecule for said enzyme to facilitate detection of the 
immunogen: antibody complex or immunogen: antibody: antibody complex. 

Optionally, the first, second, third and fourth containers of said kit may be coloui-coded for 
easc-of-use- 
20 

In an exemplified use of the subject kit, a control reaction is carried out in which the 
contents of the first container are contact with the contents of the second container for a 
time and imder conditions sufficient for an immtmogen:antibody complex to form in said 
first container. At the same time the sample to be tested is contacted with the contents of 

25 the second container for a lime and imder conditions sufficient for an inrununogenrantibody 
complex to fomi in said second container. If the antibody of the second container provided 
is not labelled with a reponer molecule, then the complexes produced in said first and 
second containers are contacted with the antibody of the third container for a time and 
under conditions sufficient for a tertiary iramimogen:antibody:antibody complex to form. 

30 The immunogen:aniibody complex of immunogen:aniibodyraniibody complex is then 
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subjected to a detecting means as hereinbefore described. In analysmg the results obtained 
using said kit, the control reaction cairicd out in said first container should always provide 
a positive result upon which to compare the results obtained in said second container which 
contains the test sample. 

5 

In an alternative embodiment, the present invention contemplates a kit for the rapid and 
convenient assay of leptospiral serovar hurstbridge or serogroup Hurstbridge or Lfainei 
or a derivative bacterium thereof in a biological sample, wherein said kit is 
compartmentalised to receive several first containers adapted to contain two non- 
10 complemeniaiy primer molecules of at least 10 nucleotides, preferably at least 15 
nucleotides and more preferably, at least 22 nucleotides in length. According to this 
embodiment, it is preferred that at least one of the first primer molecules is substantially 
identical to a region of the nucleotide sequence set forth in any one of SEQ ID NOs:l-7, 
more preferably any one of SEQ ID NOs:l-2 or 4-7 or a complement, or a derivative, 
1 5 homologue or analogue thereof and the second of said primer molecules is substantially 
identical to the complement of a region of the sequence set forth in SEQ ID NO: 1 or a 
derivative, homologue or analogue thereof. Those skilled in the an will be aware of 
suitable combinations of nucleic acid pnmer molecules for the performance of this aspect 
of the present invention. 



20 



In a particularly preferred embodiment, the primer molecules are utilised as primer pairs, 
more preferably comprising SEQ ID NOs: 2 and 3 or primers LU and rLP (Tabic 10) or 
primers C and INT rLP (Table 10) or primers which are at least 80% identical thereto. 



25 According to this embodiment, said kit also contains several second containers adapted to 
contain a reaction mixnire comprising buffer and salt solution either ready-for-use or in 
concentrated form and several third containers adapted to contain an enzyme suitable for 
use in a nucleic acid hybridisation reaction or a polymerase chain reaction, for example any 
heat stable DNA polymerase enzyme, in particular Thermophilus aqiuzticus Taql, or similar 

30 enzyme. Optionally, the first, second and third containers of said kit maybe colour coded 
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for ease-of-use. 

For the purposes of this embodiment of the present invention, the biological sample may 

be any cell, tissue, organ, body fluid or exudate of a mammalian animal which is capable 
5 of carrying a serovar of a pathogenic Leptospira bacterium of the invention* including for 
example any cell tissue or organ of the urogenital tract, bladder, kidney, uierus, 
endometrium, testes or fallopian tube or a body fluid or exudate such as urine or 
cerebrospinal fluid, amongst others. The invention also contemplates the use of blood as 
a biological sample which is useful for the present purpose. Alternatively, or in addition 
10 to the foregoing examples of suitable biological samples, it is also possible to use a nucleic 
acid extract obtained from said cell, tissue or organ sample. Preferably, said biological 
sample originates from a livestock animal such as a human or a livestock or compsLnion 
aniir.aL in panicular a livestock or companion animal selected from the list comprising 
pigs, bovines, sheep, goats, horses, deer, alpacas, dogs or cats, amongst others. 

15 

In an exemplilied use of the subject kit described in this embodiment, a test sample reaction 
is carried out wherein the contents of the first, second and third containers are combined 
and a biological sample to be tested is added thereto. A negative control reaction may also 
be set up in which no biological sample is added to the reaction mixture. The test sample 
20 and negative control reactions are incubated for a time and imder conditions sufficient for 
the amplification of DNA sequences which originate from the subject bacterium to occur. 



A further aspect of the present invention contemplates a diagnostic test for the identification 
of ^ Leptospira pathogen in a biological sample using the methods, reagents and kits of the 
25 present invention as hereinbefore defined. Particularly preferred diagnostic assays are based 
on the serological detection of bacteria of the serogroup Hursibridge using MAT or 
alteraaiivcly, the genetic detection of bacteria belonging the same species L fainei using 
nucleic acid-based hybridisation and/or amplification reactions. 

30 The present invention also extends to compositions comprising isolated recombinant 
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polypeptide Immunogens derived from a leptospiral bactenom and immunologically 
imeractive molecules thereto, such as antibodies and scrum comprisixig same, wherein said 
leptospiral bacterium belongs to the same serogroup as serogroup Hurstbridge or lo the 
same serovar as serovar hurstbridge. 

5 

Accordingly, a still further aspect of the present invention contemplates a composition 

comprising: 

1 . one or more immunogens which are immunologically cross-reactive with 
a cellular component of a pathogenic Leptospira bacterium belonging lo serogroup 

1 0 Hurstbridge or derivative bacterium thereof; and 

2. one or more pharmaceutical ly or veterinarially acceptable carriers, adjuvants 
and/or diluents. 

Alternatively, the composition comprises: 
15 1 , an antibody molecule or sera comprising same which is capable of binding 

to one or more antigens of a pathogenic Leptospira bacterium belonging to 
serogroup Hurstbridge or derivative bacterium thereof; and 

2, one or more pharmaceutical ly or veterinarially acceptable carriers, adjuvants 
and/or diluents. 

20 The antibody molecule may be a monoclonal or polyclonal antibody, immunoglobulin 
fraction* Fab or recombinant single-chain antibody molecule or an immunological 
equivalent thereof. 



Preferably, the composition according to these embodiments is a vaccine preparation. In 
25 a more preferred embodiment, said compositions induce humeral immunity against serovar 
hurstbridge or serogroup Hurstbridge or I. fainei when administered to a human or animal 
subject. In a mosi panicularly preferred embodiment, said composition induces humoral 
immunity against the lepiospire deposited with AGAL under Accession Number 
N95/69684, 
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In a preferred embodiment, the immunogen or antigen according to this aspect of the 
invemion is immimologically cross-reactive with a bacterium characterised according to 
any or all of the descriptions provided herein as leptospiral serovarhmrstbridge or serogroup 
Hurstbridge or L faineu in particular the leptospiral strain deposited vdth AGAL under 
5 Accession Number N95/69684. 

In a more preferred embodiment, ai least one of said immunogens or antigens is a surface 
lipopolysaccharide. 

10 According to this aspeci of the present invention, the immunogen component of an 
effective composition may also comprise a complete, attenuated leptospiral serovar 
hurstbridge or serogroup Hurstbridge or L fainei which has been pre-treated to render it 
non-infectious and predominantly asymptomaiic. Methods for attenuating said leptospiral 
serovar include, but are not limited to formalin-killing, heat-killing, irradiation or genetic 

1 5 modification to remove genetic material related to pathogenesis. 

The compositions of the present invemion are contemplated to exhibit excellent therapeutic 
activity, for example, in the prevention of diseases associated with infection by leptospiral 
pathogens such as serovar htirstbridge or serogroup Hurstbridge or L fainei^ in particular 
20 reproductive disease. Preferably* said composition is effective in mediating an immune 
response when administered to a mammalian animal, in particular to a himian or a 
livestock or companion animal, such as a livestock or companion animal selected from the 
list comprising pigs, bovines. sheep, goats, horses, deer, alpacas, dogs or cats, amongst 
others. 

25 

The term "mediating an immune response'' as used herein is defined in its broadest context 
10 include the elicitation of T^cell aciivaiion by an immunogen and/or the generation, by 
B -cells, of neutralising antibodies which cross-react with one or more molecules encoded 
by a pathogenic serovar of Leptospira belonging to serogroup Hurstbridge as described 
30 herein or a derivative bacterium thereof In particular, said neutralising antibodies cross- 
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reacl with one or more molecules encoded by serovar hurstbridge or derivative bacicriiim 

thereof. 



The composition may be administered in a convenient manner such as by the oral, 
5 intravenous (where water soluble), intramuscular, subcutaneous, intranasal, intradermal or 
suppository routes or implanting (eg using slow release molecules). Depending on the 
route of administration, the immunogens contained therein may be required to be coated 
in a material to protect them from the action of enzymes, acids and other natural conditions 
which otherwise might inactivate said Inununogen. In order to administer the composition 

10 by other than parenteral administration, they will be coated by, or administered with, a 
material to prevent its inactivaiion. For example, the immimogen may be administered in 
an adjuvant, co-administered with enzyme inhibitors or in liposomes. "Adjuvant" as used 
herein is to be taken in its broadest sense and includes any immune-stimulating compound 
such as a cytokine. Adjuvants contemplated herein include resorcinols, non-ionic 

15 surfactants such as polyoxyethylene oleyl ether and n-hexadecyl polyethylene ether. 
Enzyme inhibitors include pancreatic trypsin inhibitor, diisopropylfluorophosphate (DEP) 
and trasylol. Liposomes include water-in-oil-in-water emulsions as well as conventional 
liposomes- 

20 The composition of the present invention may also be administered parenterally or intra 
peritoneally. Dispersions of the inununogen component can also be prepared in glycerol, 
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions 
of storage and use, these preparations contain a preservative to prevent the growth of 
microorganisms. 

25 

The forms suitable for injectable use include sterile aqueous solutions (where water 
soluble) or dispersions and sterile powders for the cxicmporancou:> preparation of sterile 
injectable solutions or dispersion. In all cases the form must be sterile and must be fluid 
to the extent that easy syringeabiliiy exists. It must be stable under the conditions of 
30 manufacture and storage eind must be preserved against the contaminating action of 
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microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion 
medium containing, for example, water, eihanol, polyol (for example, glycerol, propylene 
glycoU and liquid polyethylene glycol, and the like), suitable mixtures thereof, and 
vegetable oils. The proper fluidity can be maintained, for example, by the use of a coating 
5 such as lecithin, by the maintenance of the required particle size in the case of dispersion 
and by the use of surfactants. The prevention of the action of microorganisms can be 
brought about by various antibacterial and antifungal agents, for example, parabens. 
chlorobutanol, phenoK sorbic acid, thimerosal, and the like- In many cases, it will be 
preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged 
10 absorption of the injectable compositions can be brought about by the use in the 
compositions of agents delaying absorption, for example, aluminium monostearaie and 
gelatin. 

Sterile injectable solutions are prepared by incorporating the immunogen of the present 
1 5 invention in the required amount in the appropriate solvent with various of the other 
ingredients enumerated above, as required, followed by heat-sterilisation, irradiation or 
other suitable sterilisation means. Generally, dispersions are prepared by incorporating the 
various sterilised active ingredients into a sterile vehicle which contains the basic 
dispersion medium and the required other ingredients from those enumerated above. In the 
20 case of sterile powders for the preparation of sterile injectable solutions, the preferred 
methods of preparation are vacuum drying and the freeze-drying technique which yield a 
powder of the active ingredient plus any additional desired ingredient from previously 
steriie-filtered solution thereof. 

25 When immunogens are suitably protected as described above, the protected immimogen 
may be orally administered, for example, with an inert diluent or with an assimilable edible 
carrier, or it may be enclosed in hard or soft shell gelatin capsule, or it may be compressed 
into tablets, or it may be incorporated directly with the food of the diet. For oral 
administration, the protected immunogen may be incorporated with excipiems and used in 

30 the form of ingestible tablets, buccal tablets, uroches, capsules, elixirs, suspensions, syrups, 
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wafcrs, and the like. Such compositions and preparations should contain at least 1% by 

weight of active compound. The percentage of the compositions and preparations may, of 
course, be varied and may conveniently be between about 5 to about 80% of the weight of 
the unit. The amount of immunogen in such compositions is such that effective 
5 immunisation will be achieved with between one and five doses of said vaccine. 



The tablets, troches, pills, capsules and the like may also contain the following: A binder 
such as gum tragacanih, acacia, com starch or gelatin; excipients such as dicalcium 
phosphate; a disintegrating agent such as com starch, potato starch, alginic acid and the 

10 like; a lubricant such as magnesium stearate: and a sweetening agent such a sucrose, 
lactose or saccharin may be added or a flavouring agent such as pepperaiint, oil of 
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain, 
in addition to materials of the above type, a liquid carrier. Various other materials may be 
present as coatings or to otherwise modify the physical form of the dosage unit. For 

1 5 instance, tablets, pills, or capsules may be coaled with shellac, sugar or both. A syrup or 
elixir may contain the active compound, sucrose as a sweetening agent, methyl and 
propylparabens as preservatives, a dye and flavouring such as cherry or orange flavour. Of 
course, any material used m preparing any dosage unit fomi should be pharmaceutically 
pure and substantially non-toxic in the amounts employed. In addition, the immunogen of 

20 the present invention may be incorporated into sustained-release preparations and 
formulations. 



As used herein "pharmaceutically acceptable or veterinarially acceptable carrier and/or 
diluent" includes any and all solvents, dispersion media, coatings, antibacterial and 
25 aniifiingal agents, isotonic and absorption delaying agents and the like. The use of such 
media and agents for phamiaceuticai active substances is well known in the art. Except 
insofar as any conventional media or agent is incompatible with the active ingredient, use 
thereof in the therapeutic compositions is contemplated. Supplementary active ingredients 
can also be incorporated into the compositions. 

30 
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It is especially advaniageous to foimulate parenteral compositions in dosage unit form for 
ease of administration and uniformity of dosage. Dosage unit form as used herein refers 
to physically discrete uniis suited as unitary dosages for the manunalian subjects to be 
treated: each imit containing a predetermined quantity of active material calculated to 
5 produce the desired therapeutic effect in associaiion with the required pharmaceutically or 
veterinarially acceptable carrier. 

For the pxirposes of exemplification only, the present invention is turther described by the 
10 following non-limiting Figures and Examples. 



11 S ? 

i 
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In the Figures: 



Figure 1 is a copy of a photographic representation of an electron micrograph of a 
bacterium belonging to serovar hurstbridge or serogroup Hurstbridge or L faineL 
5 leptospira strain BUT6 was examined by transmission electron microscopy using a Philips 
CM 12 STEM electron microscope, employing negative staining with 2% phosphotungstic 
acid at a final magnification of 9,450X- The bar shows Ijim. Bacterial cells are 
approximately \2\im in length and 0.2|im in diameter and exhibit the typical helical or 
spiral morphology which is characteristic of Leptospira. 

10 

Figure 2 is a schematic representation showing the alignment of a 200bp region of the 
rRNA gene sequences of L fainei (derived from SEQ ID N0:1) to the rRNA gene 
sequences of other Leptospira serovars, including L. inadai serovar lyme (SEQ ID N0:8) 
, L. meyeri serovar ranarum (SEQ ID N0:9), L weilii serovar celledoni (SEQ ID NO:10X 
1 5 Lsantarosi serovar shermani (SEQ ID NO: II), L borgpetersenii serovar javanica (SEQ 
ID NO: 12), L kirschneri serovar cynopteri (SEQ ID NO: 13) and L interrogans serovar 
icterohaemorrhagiae (SEQ ID NO: 1 4). Asterisks indicate variable nucleotide residues. Base 
numbering is indicated at the top of the aligimient. 

20 

EXAMPLE 1 

General strategy and selection of swiDe herds for culture 

Three swine herds in Victoria and New South Wales were selected for culture, all 
25 serologically positive to Leptospira interrogans serovar bratislava. Leptospira bacteria had 
been visualised in each herd by immunofluorescent staining of tissues, despite a lack of 
serological evidence of infection with the known Australian pig leptospiral serovars, 
pomona and tarassovi. Cultures were established from uterus, fallopian lube and kidney 
of each animal. The objective was to maximise the chance of isolating serovar bratislava 
30 by culturing from both baconer-age gilts and sows. 
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The sample size was limited to 30 cultures for each animal or less. The culture program 
involved the use of an initial 24 culture tubes for each animal; three tissues, four antibiotic 
combinations, and two dilutions. 



EXAMPLE 2 
CoUectioD of tissues for culture 



Swine herds were selected according to Example 1 . Tissues for culture were collected from 
animals ai ihe Hursibridge abattoir (Herds A and B) and the Aliona abauoir (Herd C). 
Bladders were tied off with cable lies at the point of removal and uterus with fallopian 
rubes, and kidneys, were collected in sterile bags. Blood was also collected at the point of 
slaughter and matched with tissue samples. Pigs were identified at the point of slaughter 
by individual tattoo. 

EXAMPLE 3 
Bacterial Cultures 

Tissue samples obtained as described in the preceding Examples were processed as soon 
20 as possible to limit the degree of autolysis. Fallopian rube segments, uterus endometrial 
scrapings and kidney samples were homogenised in phosphate-buffered albumin to protect 
leptospires then diluted to a final concentration of 1:100 prior to inoculating two 7.5 ml 
volumes of culture medium with one and five drops respectively. Samples were incubated 
at 30**C for up to 6 months and examined at intervals of approximately two to three weeks. 
25 Four different formulations of Tween 40/80 semisolid media were used, with different 
combinations of antibiotics, according to a matrix shown in Table 1 . 
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TABLEl 

Matrix of antibiotic combinations used in ttae culture program designed to isolate 
L^iospira interrogans serovar Bratislava. 



Medium 


5-Fiuorouracil 


Rifampicin 


Ampbotericio B 


1 Naiadixic Acid | 


Ml 


100^g/ml 


NONE 


NONE 


NONE 


M2 


200^g/ml 


NONE 


NONE 


NONE 


M3 


SOO^g/mi 


NONE 


NONE 


20^g/ml 


M4 


IOO^g/Inl 


10^g/ml 


2|Ag/m! 


NONE 



Cultures were established from 27 sows and gilts, 24 of which were from ihe three target 
herds (Table 2). Leptospires were observed in six cultures derived from five animals m two 
of the three target herds (B and C). Isolation was achieved in five cases, as shown in Table 
3. 



Structures similar to non-motile leptospires were observed in several cultures from herd 
A and appeared typical of bratislava when first observed in cultures. However, no motile 
leptospires developed from these culnircs and isolation was not achieved. The identity of 
these possible leptospires could not be confirmed. 

Four isolates of an organism from three sows were obtained from herd B. Isolates from 
herd B appeared as typical leptospires under both dark ground microscopy and transmission 
electron microscopy, Leptospires were also observed in two cultures from Herd C but only 
one isolate was obtained (Table 3). 

EXAMPLE 4 

Microscopic agglutination test (MAT) 

The microscopic agglutination test (MAT) (Cole ef a/., 1973) was performed using serovar 
hursibridge isolate No. 6 (Table 3) as the live or reference antigen. Sera were typically 
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lesied at final dilutions (including antigen) from 1/32 to 1/256 or above. Rabbit antiserum 
TO each serovar tested was included on each microtiire plate as a positive control- litres 
were expressed as the reciprocal of the final serum dilution (including the volume of 
antigen) at which agglutination of 50% or more was observed, 

5 

The herd B isolaie (Table 3) characterised according to its agglutination with ancisera 
against a range of leptospiral pathogens. These isolates were not agglutinated lo high titre 
by aniisera against bratislava, pomona, tarassovi, hardjobovis, copenhageni or a number of 
other pathogenic serovars. The herd B organism was found to autoaggluiinatc strongly, and 

10 the results of these agglutination experiments were therefore difficult to read- 
Isolate 1 from herd B was sent to the International Leptospirosis Reference Laboratory in 
Brisbane, Australia for confirmation of lack of agglutination by antisera to known 
leptospiral pathogens. It was also demonstrated that the isolate grew persistently at 1 3 ''C, 

1 5 and in the presence of 8-azaguanine, implying that it was a saprophyte and not a pathogen. 

The isolate from Herd C failed to agglutinate with antisera to a number of known 
pathogenic leptospires (Table 4). However it agglutinated to high titre with rabbit 
antiserum raised against the Herd B isolate (Table 4). This indicates that it is probably the 
20 same organism. The Herd C isolate showed no autoagglutination when first obtained, 
unlike the isolates from Herd B. 
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TABLE2 

Pigs from which tissues were cultured in an effort to bolate serovar 



bratblava. 



10 



15 



20 



25 



30 



fio ^llfflh^r 


Abattoir 1 


Type aod \ 
Age of Pig Jl 


Herd of Origin 


Date of 
Culture 


1 

1 


Hurstbridae 


Gilt 


A 


20/10/93 


2 


HuTsibridce 


Gilt 


A 


26/10/93 


\ 


Hurstbridse 


Gill 


A 


26/10/93 




HursibridftC 


Gilt 


A 


3/11/93 


5 


Hurstbridce 


Gilt 


A 


3/11/93 


5 


Huts tbrid g e 


Sow 


A 


4/11/93 


7 


Hurstbridge 


Sow 


N.S.W. herd 


4/11/93 


s 


Hurstbridsc 


Sow 


A 


4/11/93 


9 


Hurstbridtic 


Sow 


N.S.W. herd 


23/11/93 


10 


Hurstbridgc 


Sow 


Victorian herd 


23/11/93 


ir 


Hursibridce 


Gilt 


B 


2/1/94 


12 


Hurstbridge 


Gilt 


B 


21/1/94 


13 


Hurstbridge 


Gilt 


B 


21/1/94 


14 


Hurstbridge 


Gilt 


B 


21/1/94 


15 


Hurst bridge 


Gill 


B 


21/1/94 




H urstbrid EC 


Sow 


B 


4/2/94 


17^ 


Mnrsthridpe 


Sow 


B 


4/2/94 




HuTStbridce 


Sow 


B 


4/2/94 


19 


Hurstbridge 


Sow 


B "1 


4/2/94 


20 


Hurstbridge 


Sow 


B 


4/2/94 


21 


Hurstbridge 


Sow 


B 


4/2/94 


22 


Altona 


Sow 


C 


13/4/94 


23 


Altona 


Sow 


C 


13/4/94 


24^ 


Altona 


Yovmg sow 


c 


4/5/94 


25» 


Altona 


Young sow 


c 


4/5/94 


26 


Altona 


Young sow 


c 


4/5/94 


27 


Altona 


Young sow 


c 


4/5/94 



'Discarded e2irly as cultures incorrectly inoculated. 

^Leptospira! Isolates were obtained from these pigs. See Table 3. 
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V5 



.J o 

Q 
C 



Remarks 


These isolales appear 
to be idcnlicah 


Typical leptospires, 
lost in culture. 


Typical leptospires. 1 
Agglutinated by 
antiserum to isolate I. 


Isolated 


Yes 


Yes 


Yes 


Yes 


No 


Yes 


Tissue 

i 


litems 


Kidney 


Kidney 


lllerus 


Lllerus 


Kidney 


Weeks of 
Culture 




rs 






oo 




Date 
First 


16/2/94 


20/2/94 


23/3/94 


26/4/94 


28/6/94 


31/8/94 


Date 
Cultured 


4/2/94 


4/2/94 


4/2/94 


4/2/94 


4/5/94 


ON 




Sow 


Sow 


Sow 


Sow 


Young 
sow 


Young 
sow 


MATTitre 
lo bralislava 


CO 

CN 


00 
CN 




rr 

NO 


V 


CN 

V 


a. z 


SO 






so 


rsi 


fsi 


Herd 


CC 


m 


2Q 




U 


U 


Number 
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TABLE 4 



Microscopic aggltttination test titres given by isolate 6 from Herd C 
with some high titre raibbit antisera. 



1 Rabbit Antiserum against: 


Agglutiaation Titre 


1 bratislava strain 834 


<4 


1 Bratislava strain Jez 


<4 


I pomona 


32 


taiassovi 


64 


isolate I from Herd B 


2:8192 



10 

EXAMPLE 5 
MAT titres in human leptospirosis patients 

15 723 sera derived from human subjecis which had been submined lo Monash University, 
Victoria, Australia for diagnostic leptospirosis serology were also tested by the MAT for 
antibodies to serovar hursibridge or serogroup Hursibridge. Approximately 79% of the sera 
were obtained from males. Most sera were believed to be derived from patients exhibiting 
symptoms consistent with leptospirosis. 

20 

The MAT were iniiially conducted at Monash University using the Leptospira 
borgperersenii serovars baJlum, hardjobovis and tarassovi and ihc L. interrogans serovars 
australis, copenhageni and pomona as antigens. The MAT for these serovars differed from 
the MAT for serovar hurstbridge or serogroup Hursibridge as described in Example 4 in 
25 the following particulars: Firstly, agglutination was observed microscopically after 
transferring a loop of suspension from each well of a microtitre plate onto a microscope 
slide. Secondly, the first serum dilution in the dilution series was 1/50. 

In the present smdy , MAT for serovar hursibridge or serogroup Hurstbridge was performed 
30 as described in Example 4 using these 723 serum samples. 
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Additionally, a control group of sera obtained from 62 staff at the Victorian Institute of 
Animal Science (VIAS), Victoria, Australia was also subjected to MAT for serovar 

hurstbridge or serogroup Hurstbridge antibodies. The 62 control sera came from 27 males 
and 35 females. 

5 

As shown in Table 5, MAT litres in the two groups of sera were strikingly difFerent. Of the 
723 diagnostic sera tested, 7.2% of sera had tilres of >S12 and 13.4% of sera had titres of 
>128. In contrasi, aJI 62 sera in the control group from VI AS had MAT titres of 32 or less. 
The difference berween ihc groups in titres of > 128 was highly significant (x ^ = 9. 55, 
10 df^LO; p< 0. 01 ). Analysis of postal area codes showed thai patients with MAT titres to 
serovar hurstbridge or serogroup Hurstbridge came predominantly from dairying and 
pig-producing areas of Victoria. 

The prevalence of high titres to each serovar in the diagnostic sera is shown in Table 6. 
1 5 About 7% of the sera gave MAT litres of ^400 to serovar hardjobovis and a similar 
percentage gave MAT litres of 2512 to serovar hurstbridge or serogroup Hurstbridge. In 
contrast, there were far fewer litres of :^ 400 to ihe other serovars. 

TABLE 5 

20 MAT titres to serovar hurstbridge in human sera submitted for leptospirosis 
diagnostic testing compared with a control population 



25 MATtitre Test Group Control Group 





Male 


Female 


Total 


Male 


Female Total 




448 


129 


577 


28 


35 


62 


64 


37 


12 


49 


0 


0 


0 


128-256 


38 


7 


45 


0 


0 


0 




45 


7 


52 


0 


0 


0 


Total 


568 


155 


723 


28 


35 


62 
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TABLE6 

MAT ticres of ^400 to difTerent leptospiral serovars in 723 human sera 

submitted for leptospirosis diagnostic testing. 



5 


Serovar 


No sera with titres 2 400 


% sera with titres 2:400 




ausiralis 


I 


0.1 


10 


ballum 


2 


0.3 




copenhageni 


1 


0.1 




hardjobovis 


49 


6.8 




hurstbridge (>512) 


52 


7.2 




pomona 


0 


0.0 


n '5 


tarassovi 


3 


0.4 



HI 

EXAMPLE 6 

N» 20 Relationship between sow reproductive performance 

and titres to serovar hurstbridge or serogroup Hurstbridge 



A study was performed of the relaiionships between reproductive performance and titres 
lo serovar hurstbridge or serogroup Hurstbridge in a New South Wales herd. Serum 
25 samples were obtained at random from a total of 468 mixed parity sows, and serum samples 
were tested by the MAT for serovar hurstbridge or serogroup Hurstbridge (Example 4). 
Ticres obtained were compared with the full reproductive histories of the sampled animals. 
The 468 animals sampled had been mated a total of 1484 times. The outcomes of different 
matings from the same sow were related to the same serological result. 

30 

Table 7 demonstrates a highly siEnificant association between MAT titres to serovar 
hurstbridge and returns to service in sows in Herd B (Examples 1 and 2). Overall, sows 
with titres to hurstbridge were significantly more likely to return to service than 
serologically negative sows, an overall difference of 4.3% in farrowing rate. However, a 
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more detailed analysis of the data presented in Table 7 shows that the relationship Involves 
far morc returns lo service when titrcs arc 32-64, but some improvemenl with litres of 128 
or above, possibly indicating that higher titres of serovar hurstbridge or serogroup 
Huistbridge may be protective. These results are not an effect of parity, because a separate 
5 analysis conducted by the inventors has found no significant relationship between parities 
and hurstbridge titres. 



TABLE 7 

Relationship between MAT titres to serovar hurstbridge and 
10 returns to service in a New South Wales herd (Herd B) ' 



MAT Farrowed Returned Total % Farrowed 
hurstbridge 

<32 591 '"so 671 88J 

32-44 330 78 408 80,9 

il28 351 54 405 86.7 

Total 1272 212 1484 

20 - ^ 

1. X ' 1 1-15; df^2,0; 0.01>p> 0.00 



An additional study was performed to demonstrate the relationship between reproductive 
performance and tiu'es to serovar hurstbridge or serogroup Hurstbridge in a Victorian herd 

25 of animals (Herd A in Examples 1 and 2). A lOial of 165 mixed parity Large 
Whiie/Landrace sows were randomly selected as they entered the farrowing shed. Sera 
from blood samples collected between one week before and one week after farrowing were 
analysed using the MAT for serovar hurstbridge or serogroup Hurstbridge as described in 
Example 4, Tiaes of ^4 to serovar hurstbridge or serogroup Hurstbridge were detected for 

30 41 sera (25 % of total sera analysed). 

Foeial deaths in uiero (10 days or more before full term) were significantly more frequent 
(p<0.075) in the Victorian herd, in animals having higher MAT titres to serovar htirstbridge 
or serogroup Hurstbridge (Table 8). Additionally, the mean interval from weaning to first 
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mating was significantly longer (p<0.01) in animals of this group having higher titres to 
serovar hursibridge or serogroup Hurstbridge (Table 9). 



TABLE 8 

Relationship belween MAT titres to serovar hurstbridge or serogroup Hurstbridge 
and percentage of foetal deaths, in sows with completed pregnancies. 

10 — ■ 



15 



MAT titre hurstbridge 


<32 


32 


64 


128 


Mean % foetal deaths 


3.5 


2.1 


5.3 


25.0 


Number of sows 


53 


35 


24 


4 



^ 20 TABLE 9 

ry Increased weaning*to-niating Interval associated with MAT titres 

of ^64 to serovar hurstbridge or serogroup Hurstbridge. 



25 

MAT titre <64 ^64 

Weaning to mating (days) 5.0 5.7 
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EXAMPLE 7 

Extracting DNA of Pathogenic Leptospires from Pig Kidney 
for Poiymerasc Cliain Reaction 

5 Five percent suspensions of Chelex 100 resin (Bio-Rad, 100-200 mesh sodium form) were 
prepared by adding resin to sterile distilled water while stimng, then auioclaved. 

Samples of approximately 0.2 g of kidney were treated for 5 min. in a stomacher, with 2 
ml of sterile phosphate buffered saline. A 0.5 ml volume of the resulting suspension was 
10 removed lo a microfuge tube, and 50 fA was transferred to another tube containing 200^^1 
of Chelex 100 suspension. The second tube was vortexed (5 sec.) and incubated at room 
temperature for 30 min,, vortexed again and incubated ai lOO'C for 8 min., vonexed again 
and centrituged in a microfuge at 13^000 r.p.m for 3 min. 

1 5 The supernatant was removed and ftinher purified by eihanol precipitation as follows: To 
a microfuge tube was added 10 m1 3M sodium acetate, 275 100% eihanol, and 100 ^\ of 
Chelex 100 supematani. The suspension was stored overnight at -20^C. The supernatant 
was removed, 500 j^l 70% ethanol was added, and the resulting pellet was washed^ with a 
further microfuging at 13,000 r.p.m. for 15 m. The supernatant was then removed, and 

20 dried by evaporation at room temperature for I h. 

The pellet was resuspended in 40 fjl of TE buffer (1 0 mM Tris HCl, 1 mM EDTA, pH 8.0). 

EXAMPLE 8 

25 identifying Pathogenic Leptospires by Gene Sequences of PGR Products 

PCR products of about 1 A kb, corresponding to most of the rRNA gene sequences of a 
nimiber of lepiospiral serovars, were generated using oligonucleotide primers 27F and 
1392R (Table 10) from conserved regions of the gene. The DNA products were purified 
30 using a Wizard™ PCR clean-up kit. The elated products were then eiectrophoresed on 
l%(w/v) low-melting-temperature agarose gels and the desired bands were excised using 
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a scalpel blade and further purified using a Wizard clean-ap kit 



TABLE 10 
Amplification and sequencing priDiers 



PRIMER 


NUCLEOTIDE SEQUENCE (5 -+3') ' 




CATGGATCCAGAGTTTGATCMTGGCTCAG 


530F* 


GTGCCAGCMGCCGCGG 


926F * 


AAACTYAAAKGAATTGACGG 


LU ' 


CGGCGCGTCTTAAACATG 




CAAGTCAAGCGGAGTAGCAA 


1392R* 


ACGGGCGGTGTGTRC 


llOOR-* 


gggttgcgctcgttg 


660R' 


TTCACCGCTACACCTGGAA 


519R* 


gwattaccgcggckgctg 


rLP* 


accatcatcacatygctgc 




ttccccccattgagcaagatt 


INT rLP ' 


ttatttttccctgcttactgaac 



10 



15 



20 



1 . A= adenine; C=cytosine; G=guanine; T==thyinine; Y==C or T; R=A or G; K=G or T; 
M=A or C; W-A or 

2. Primers B and C were disclosed by Merien et al (1 992). 
3- This primer was disclosed originally by Hookey (1992), 

4. These primers are disclosed by Lane (1991). 

5. These primers are disclosed by Perolat et al (1998). 



25 Nucleotide sequences of ihe amplified DNAs were obtained on a Biosystems Model 373 A 
DNA Sequencer, using overlapping forward primers (27F, 530F, 926F in Table 10) and 
reverse primers (1392R, 1 lOOR, 660R, 519R in Table 10). 



Nucleotide sequencing was attempted on the genes from serovars bratislava, hardjobovis. 
30 copenhageni, tarassovi and australis. A partial gene sequence was also obtained using the 
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27F primer for two isolates (1 and 2) of the leptospire cultured firom Herd B. 

Complete 16S ribosomal RNA gene sequences were obtained for serovars Bratislava, 
hardjobovis, copenhageni and larassovi. These were compared with published sequences 
from serovars pomona. canicola, icierohaemorrhagiae and several others, available through 
GENEBANK. A partial sequence derived for L biflexa serovar patoc corresponded to a 
sequence in GENEBANK, 



10 



15 



20 



Nucleotide sequence homology data between the herd B leptospire and a number of 
leptospiral serovars is shown in Table 1 1 . The results of this and more detailed comparison 
indicate that: 

(a)the new isolate falls within the pathogenic grouping and not the saprophytic grouping 
of lepiospircs; {b)the new isolate nevertheless is not bratislava. pomona or tarassovi; and 
(c) the new isolate is most similar, with respect to rRNA gene sequence identity, to L 
inadai serovar lyme. 

TABLE 11 

Homology of the sequence of the region of the 16S ribosomal RNA gene 
from base 51 to base 199 between the leptospire isolated from herd B 
and a number of other serovars. 



Group 


Species 


Serovar 


Percentage | 
Homolog>' 


Pathogens 


L imerrogans 


braiislava 


87.6 


pomona 


90.2 


canicola 


88-3 


L inadai 


lyme 


96.6 


Saprophyte 


L biflexa 


patoc 


75.2 



25 



In a further series of experiments to characterise the leptospire of the invention, leptospiral 
DN A was extracted from pig kidneys as described in Example 5 and rRNA gene sequences 



SUBSTITUTE SHEET (RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:41PM 



3- 9-93;14i41 



# 63/141 



WO 98/40099 PCT/AU98A)014S 

-54- 

were then amplified using the polymerase chain reaction (PCR) for detecting leptospiral 

DNA method described in Example 10. In these experimenis, a posiiive control consisting 
of tissue extract comprising DNA and seeded with 10^ /ml organisms of serovar pomona 
was included in each reaction series- The extracted DNA was amplified in a reaction 

5 mixture comprising 2.5 /zl lOx Taq buffer with 15mM MgClj, 2-5 ^1 dNTPs (Promega), 
0.5 m1 each of forward and reverse primers (50 pmoi//il), 1 u Taq DNA polymerase 
(Promega, typically 5 unit//xl) 8-5 sterile distilled water, and 10 ^\ DNA sample. The 
primers used in the amplification reactions are listed in Table 10. PCR reactions were 
performed using a Perlcin-Eltner GeneAmp PCR System 2400 using the following 

10 conditions: one cycle at 94 ""C for 3 min, SG'^C for 1 ,5 mins 72 ""C for 2 min; nveniy nine 
cycles at 94 '^C for 1 min, S6''C for 1 .5 min, 72 ''C for 2 min; and one cycle at 94°C for 1 
min, SS'^C for 1.5 min, 72''C for 10 min. Amplification products were visualised after 
electrophoresis on l%(w/v) agarose gels containing eihidium bromide. Each PCR product 
obtained was sequenced in the forward direction and in the reverse direction using a series 

1 5 of primers (Table 1 0). Consensus sequences were derived, using the results of both forward 
and reverse sequencing. 

The nucleotide sequences of an approximately 200 base-pair region of the amplified rRNA 
genes of several leptospires, corresponding to nucleotide positions 139-334 of the 
20 Escherichia coli rRNA gene, were compared to identify variable regions between serovars. 
Of the 200 bases analysed, 25 nucleotides were found to vary among leptospires. The 
sequences in the region smdied do not vary sufficiently for ail pathogenic leptospiral 
serovars to be distinguished. However, the differences are sufficient lo differentiate nine 
pathogenic species. A data base of sequence information was collected comprising the 
25 rRNA gene sequence sex forth in SEQ ID N0:1 and rRNA sequences derived from the 
following eight representative serovars of eight leptospiral species: serovar javanica (i. 
borpetersemi\ serovar lyme {L. inadai)^ serovar cynopieri {L. kirschneri)^ serovar ranarum 
(L meyeri), serovar panama (L.noguchii), serovar shermani (L. saraiosai), serovar 
cellcdoni (Z. weilii) and serovar icterohaemorragiae (Z. interrogans). 

30 

Each of these representative sequences were different. Homology between them varied 
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from 89.5% (21/200 bases different) lo 99-5% (1/200 differeni). Serovar hurstbridge and 
L inadai formed a group which is distinct from the other species examined, on the basis 
of rRNA gene sequence homology. Additionally, nucleotide sequences from these two 
species could be clearly differentiated from one another. 

5 

EXAMPLE 9 

Polymerase chain reaction specific for pathogenic leptospires 

PCR to detect pathogenic leptospires in culture samples was based on the method of 
10 detection of the 16S ribosomal RNA gene as described by Hookey (1992) using both the 
oligonucleotide primers described therein. It was found necessary to adjust the annealing 
temperatures used to achieve the published levels of specificity. 

Samples for PCR were heated before testing, at lOO^'C for 10 minutes. The typical PCR 
15 reaction volume of 50 ^1 consisted of 1 ^il sample, 5 \i\ buffer concentrate (giving final 
concentrations of O.lM Tris-HCK pH 9.0, 0.5M KCl, 0. 1% gelatin, 15 mM MgClj, 1% 
Triton X-100), 5 ^il dNTPs (each at final concentrations of 0.25 mM), 1 \i\ forward primer 
and 1 |jl1 reverse primer at appropriate dilutions in water, 1 fil Taq DNA polymerase 1/5 in 
diluting buffer, and 36 \i\ water. The enzyme diluting buffer consisted of 1 0 mM Tris-HCl 
20 pH 7,5. 300 mM KCl, I mM DAT., 0.1 mM EDTA, 500 i^g/ml bovine albumin, 50% (v/v) 
glycerol and 0. 1 % (v/v) Triton X-lOO. 

PCR was perfonned in a Perkin Elmer Cetus GeneAmp PCR System 9600. PCR 
conditions using the primers of Hookey (1992) were 35 cycles of 94 °C (10 seconds), 59''C 
25 (10 seconds) and 72''C (10 seconds). 

PCR was shown to be a reproducible method for detecting leptospires in culture. After 
modification of annealing conditions, PCR using the primers of Hookey (1992) delected 
all five isolated strains of serovar hurstbridge (Table 3) and the pathogenic leptospires 
30 braiislava, larassovi and pomona. However, Leptospira biflexa serovar patoc, a 
representative saprophytic leptospire, was negative in this assay. 
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EXAMPLE 10 

Polymerase chain reaction for detecting leptospires in serum 

Oligonucleoiide primers were designed to allow the ampUficaiion of part of the I6S 
5 ribosomal RNA (rRNA) gene from lepiospira samples or isolated nucleic acid samples 
derived therefrom. A nested PCR was used to maximise sensitivity. Nested PCR is well- 
known lo those skilled in the art and the general strategy is described for Example by 
McPherson er al (1991). The particular nested PCR strategy of the invention involved the 
use of TWO amplification reactions in sequence* wherein the first amplification reaction used 

1 0 primers specific for pathogenic leptospires. for example the primers described by Hookey 
(1992) and more particularly the primers LU and rLP (Table 10) to amplify rRNA 
sequences from crude nucleic acid or tissue samples comprising same and the second 
amplification reaction further amplified the rDNA obtained from the first reaction using 
internal primers specific for the genus Leptospira, A positive control, consisting of tissue 

1 5 extract or crude nucleic acid sample seeded with 1 0 V ml serovar pomona organisms, was 
included in each amplification series. 

The PCR reaction mixture consisted of 2,5 ^1 lOX Taq buffer containing 15mM MgClj, 2.5 
Ml dNTP mixture comprising dATP4CTP, dGTP and TTP (Promega), 0.5 \i\ of each 

20 primer at a concentration of 50 pmol/jiU 1 unit Taq DNA polymerase (Promega, diluted to 
2 unit/|il), 8.5^1 sterile distilled water and 10 ^1 sample. PCR reactions were performed 
in a Perkin-Elmer Gene Amp PCR System 2400. Amplification conditions were as 
follows: one cycle at 94''C for 3 min, 56X for 1,5 mm, 72'*C for 2 min; twenty nine cycles 
at 94'^C for 1 min, Se^'C for 1 .5 min, 72T for 2 min; and one cycle at 94^C for 1 min, S6^C 

25 for L5 min, 72''C for 10 min. 

The product of the fu^st PCR reaction was diluted 1/10 in sterile distilled water, and 2-5 |al 
of diluted sample was included in a similar amplification reaction in a total volume of 25^1 
as before, using primers C and INT rLP (Table 10 ). Amplification conditions for the 
30 second reaction were similar to the initial round, however annealing reactions were at 6rC 
instead of 56*C, 
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The PCR products were subjected lo clecxrophoresis on 1% (w/v) agarose gels containing 
ethidium bromide to detect a product of the predicted size. Amplified DNA was visualised 
by ultraviolet illumination after electrophoresis . 



5 EXAMPLE 11 

PCR specific for serovar hurstbridge or serogroup Hurstbridge or L.fainei 

Cultures of five isolated strains of the serovar hurstbridge/ serogroup Hurstbridge/ L. fainei 
isolates described in Table 3 and of seven pathogenic leptospiral species were grown in 
10 EMJH medium and adjusted to a concentration of 2 x 10* organisms/mL DNA was 
extracted by the silica absorption method of Boom et al (1990) and during this process a 
volume of 100 (li of culture was reduced to 25 jil, of which 5 ^1 was tested in the PCR 
reaction. Thus, approximately 4x10* organisms were tested in each PCR reaction. 

15 A PCR was perfonned with oligonucleotide primers selected to detect specifically serovar 
hurstbridge or serogroup Hurstbridge rDN A sequences. The forward oligonucleotide primer 
(SEQ ID NO:2) corresponded to a region of the hurstbridge 16S ribosomal RNA gene 
which differed from that of other lepiospires with which it was compared. The reverse 
oligonucleotide primer (SEQ ID N0:3) was as designed by Hookey (1992) and is one of 

20 a pair of primers used for a PCR test specific for pathogenic lepiospires (Example 9), 

The typical PCR reaction volume of 50 ^l consisted of 5 ^il sample^ 5 \x\ of buffer 
concentrate giving final concentrations of 0.1 M Tris-HCl, pH 9.0, 0.5M KCU 1% Triton 
X-100, 20mM MgCU), 5 |il of dNTPs (each at a final concentration of 0.2 mM), 1 ^1 
25 forward primer and 1 \x\ reverse pnmer at appropriate dilutions in water (each 50 pM), 5 
units Taq DNA polymerase, and water to make up the volume. 



PCR was perfomied in a Perkin Elmer Cetus GeneAmp PCR System 9600. The PCR 
conditions were as follows: a) one cycle of 94*'C for 3 minutes, 63 °C for 1,5 minutes. 
30 72"C for 2 minutes; b) 29 cycles of 94**C for 1 minute, 63"C for 1.5 minutes, 72°C for 2 
minutes; c) a further 10 minutes held at 72**C at the end of the reaction. 
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The PCR products were subjected to electrophoresis on 1% (w/v) agarose gels containing 
ethidium bromide to detect a product of the predicted size. Amplified DNA was visualised 
by ultraviolet illumination after electrophoresis . Results obtained are shown in Table 12. 

TABLE 12 

Results of PCR Specific for Serovar hurstbridge 



10 



15 



20 



Organism Tested 


PCR Result 


Serovar hxirsibridge (5 siraiiis) 


Positive 


Leptospira interrogans serovar pomona 


Negative 


Leptospira borgpeiersenii serovar tarassovi 


Negative 


Leptospira noguchi serovar panama 


Negative 


Leptospira kirschneri serovar grippotyphosa 


Negative 


Leptospira inadai serovar lyme 


Negative 


Leptospira weillii serovgir cellodoni 


Negative 


Leptospira saniarosai serovar varela 


Negative 



This PCR reaction did not delect any serovar or serogroup other than serovar hurstbridge 
or serogroup Hurstbridge or L.fainei. 

EXAMPLE 12 
Passive vaccination of pigs 



25 



30 



Fifteen piglets of approximately 4 weeks of age were acquired on 13 November 1997 and 
separated into three groups of five, each in an elevated pig pen in the same room. The three 
groups comprising 5 pigs each were administered with the following preparations; 

(Group A): 5 ml immune serum which was MAT positive for serovar 
hurstbridge (MAT titre 256) and derived from a pig that had been administered 
repeatedly with serovar hurstbridge; 

(Group B): 5 mi non- immune pig serum which is MAT negative for serovar 

hurstbridge (serum control); and 

(Group C): no serum (untreated control). 
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Passive vaccination was performed on 24 November 1997 and pigleis were subsequently 
challenged intraperitoneally with ^10* serovar hurstbridge organisms on 25 November 
(Day 0). Blood and urine were collected at intervals between Day 1 and Day 10. 

5 Evidence of infection by serovar hurstbridge was determined by testing serum for the 
presence of leptospiral DNA, as described in Example 10. Additionally, urine was 
examined under a dark ground microscope for the presence of leptospires. Attempts were 
made to culture leptospires from urine samples, by inoculating 3 drops of urine into 5 ml 
of EMJH meditim and performing serial dilutions of 3 drops into 5 ml of medium therefrom 
10 and finally, examining the cultures under a dark field microscope after approximately 1 -2 
weeks of culturing. 

Results are presented in Table 13. None of the five pigs vaccinated with immune serum (i,e. 
Group A) showed evidence of infection as determined using PGR and light microscopy of 
1 5 cultured samples, however three out of five pigs in the control showed evidence of infection 
following challenge with serovar hurstbridge. 

To further characterise the passively immunised animals, serological data were obtained 
using MAT (Example 4) to determine whether leptospiral infection had occurred in piglets. 
20 At 1 0 and 20 days post challenge, all ten control piglets (Groups B and C supra) had at 
least one litre to serovar hurstbridge in the range 32 to 5 1 2, indicating that these animals 
were infected (Table 14). in marked contrast, only one of the five passively-vaccinated 
piglets (Group A) developed a MAT titre of 32 or above (Table 14). Therefore, passive 
vaccination suppressed the serological evidence of infection. 

25 
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TABLE 14 



Serological evidence of iofection of passively vaccinated 

piglets and control piglets 


MAT Titres of Serum for serovar Kurstb ridge 


Animal 


Day 0 Day 1 Day 3 Day 6 Day 10 Day 20 


Group A: 

RI 

R2 

R3 

R4 

R5 


0 0 0 0 trace trace 
0 0 0 trace 512 512 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 


Group B: 

Yl 

Y2 

Y3 

Y4 

Y5 


0 0 0 32 256 64 
0 0 0 0 128 64 
0 0 0 32 128 512 
0 0 0 0 32 0 
0 0 0 0 128 128 


Group C: 

PI 

P2 

P3 

P4 

P5 


No sample 0 0 0 64 32 
0 0 0 trace 64 64 
0 0 0 0 64 0 
0 0 0 64 512 512 
0 0 0 0 256 256 



25 



EXAMPLE 13 
Protective immunisation of pigs using a heat-inactivated 
vaccine against serovar hurstbridge 

30 

Twelve piglets of approximately 4 weeks of age were acquired on 13 November, 1997 and 
separated into two groups of six, each in a separate pen in the same room. Group A was 
vaccinated three times intramuscularly with an experimental vaccine containing at least 10^ 
formalin-killed serovar hurstbridge organisms per dose, adjuvanted with aluminium 
35 hydroxide. Group B received a similarly prepared placebo vaccine, containing no 
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leptospirfij Organisms. 

One pig in Group A died before challenge, 

5 Pigs were subsequently challenged intrg^eritoneally with ^10* serovar hurstbridge 
organisms on 5 January, 1998 (Day 0). Blood was collected at intervals between Day 0 and 
Day 10- Sera were tested by the MAT for serovar hurstbridge or serogroup Hurstbridge, 
as described in Example 4. 

1 0 Table 15 shows the serological results of actively vaccinated and placebo treated piglets, 
from the day of challenge to the day of slaughter. 10 days after challenge. From these data, 
it can be seen that significant antibodies against serovar hurstbridge or serogroup 
Hursibridge are present in Group A at challenge, whereas the control animals have no 
detectable antibodies against serovar hursibridge or serogroup Hurstbridge at challenge. 

1 5 Additionally, the serological response to challenge is more modest in the vaccinated group 
(i.e. Group A) than in the control group (i.e. Group B) which mostly possessed very high 
MAT litres by Day 10. 



Table 16 shows the results of this experiment in terms of the increase in MAT titre in 
20 response to challenge. As shown in Table 1 6, the group A animals experienced a maximum 
^ 8-fold increase in MAT titre following challenge, compared to a maximum increase of 128- 

fold in the non^immunised animals. Given that the challenge dose of live organisms would 
be expected to induce a strong anamnestic response in animab to which it is administered, 
the data obtained for the Group A animals which had previously received three doses of 
25 killed vaccine, are inconsistent with survival and proliferation of the hurstbridge in the 
vaccinated organisms in vivo. In contrast, four of the six Group B animals clearly exhibited 
signs of infection as determined by MAT. 

These data demonstrates that vaccination of the piglets of Group A has inhibited the 
30 survival and proliferation of serovar hurstbridge or serogroup Hursibridge in vivo. 
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TABLE15 

Serum MAT titres for serovar hurstbridge following challenge of vaccinated and 
S control piglets with serovar hurstbridge or serogroup Hurstbridge 



MAT Titres of Serum for serovar hurstbridge 


Animal * 


Day 0 


Day 1 


Day 2 


Day 4 


Day 10 




Group A: 














Pig 2 


128 


512 


512 


512 


512 




Pig 3 


64 


128 


128 


128 


128 




Pig 4 


256 


1024 


1024 


1024 


2048 




Pig 5 


128 


128 


128 


128 


512 




Pig 6 


128 


256 


256 


512 


256 




Group B: 














Pig? 


0 


0 


0 


0 


0 




Pig 8 


0 


0 


0 


32 


2048 




Pig 9 


0 


0 


0 


0 


2048 




Pig 10 


0 


0 


0 


0 


trace 




Pig 11 


0 


0 


0 


0 


2048 




Pig 12 


0 


0 


0 


0 


512 





* Pig No. 1 died prior to challenge. 
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TABLE 16 

Increase in MAT titre in response to challenge with serovar hurstbridge or 
5 serogroup Huretbridge in vaccinated and control piglets 



Animal * 


Day of Challenge 


At Slaughter 


Increase in Titre' 


Group A: 








Pig 2 


128 


512 


4-fold 


Pig 3 


64 


128 


2-fold 


Pig 4 


256 


2048 


8-fold 


Pig 5 


126 


512 


4-fold 


Pig 6 


128 


256 


2.fold 


Group B: 








Pig 7 


0 


0 


0 


Pig 8 


0 


2048 


128-fold 


Pig 9 


0 


2048 


128-fold 


Pig 10 


0 


trace 


0 


Pig 11 


0 


2048 


128-fold 


Pig 12 


0 


512 


32-fold 



* Pig No. 1 died prior to challenge. 



EXAMPLE 14 

Production of a rabbit antiserum against serovar hurstbridge 
or serogroup Hurstbridge 
isolated from Herd B 

Isolate 1 (Table 3) was grown in culture to about 10* organisms/ml in Korthof s (protein- 
30 free) meditun. The culture was heated at 56 ''C for 30 minutes to kill the leptospires and 
emulsified with an equal volume of Monianide ISA 50 adjuvant. A rabbit was immunised 
weekly for six weeks with 2ml of adjuvanted leptospire, each dose being distributed over 
ten subcutaneous sites. Blood was obtained from the ear two weeks after the last dose. 
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EQUIVALENTS 

Those skilled in the ait will ^preciate that the invention described herein is susceptible to 
variations and modifications other than ihose specifically described. It is to be understood 
that the invention includes ail such variations and modifications. The invention also 
5 includes all of the steps, features, compositions and compounds referred to in this 
specification, individually or collectively, and any and all combinations or any two or more 
of said steps or features. 
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(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC- DOS /MS- DOS 

25 (D) SOFTWARE: Patentin Release ftl.Q, Version #1.25 

(VI) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: PCX INTERNATIONAL 

(B) FILING DATE: 06-MAR-9S 

30 

(vlr) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: POS494/97 

(B) FILING DATE: 07 -MAR- 97 

35 (viii) ATTORNEY/AGENT INFORMATICS^ ; 

(A) NAME: HUGHES E . JOHN L. 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: -*-61 3 9254 2777 
40 (B) TELEFAX: -»-61 3 9254 2770 

(C) TELEX: AA 31787 
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C2) INFORMATION FOR SEQ ID NO:li 

(i) SEQUENCE CHARACTERISTICS; 
5 (A) LENGTH; 1477 base pairs 

(B) TYPE: nucleic acxd 

(C) STRANDEDNESS : single 
(O) TOPOLOGY: linear 

10 <ii) MOLECULE TYPE: DMA 

(Xi) SEQUENCE DESCRIPTION; SEQ ID N0:1: 

GATCATGGCT CACAftCTAAC GCTGGCGGCG CGTCTTAAAC ATGCAAGTCG AGCGGGGTAG 60 

15 

CAATACCTAG CGGCQAACQG GTGAGTAACA CGTGGTAATC TTCCTCCGAG TCTGGGATAA 120 

CTTTCCGAAA GGAAAGCTAA TACCGGATAG TCCTGTTGGA TCACAAGATT TGATAGGTAA 180 

20 AGATTTATTG CTTGGAGATG AGCCCGCGGC CGATTAGCTA GTTGGTGAGG TAATGGCTCA 240 

CCAAGGCGAC GATCGGTAGC CGGCCTGAGA GGGTGTCCGG CCACAATGGA ACTGAGACAC 3O0 

GGTCCATACT CCTACGGGAG GCAGCAGTTA AGAATCTTGC TCAATGGGGG AAACCCTGAA 360 

25 

GCAGCGACGC CGCGTGAACG AAGAAGGTCT TCGGATTGTA AAGTTCATTA GGCAGGAAAA 420 

ATAAGCAGCA ATGTGATGAT GGTACCTGCC TAAAGCACCG GCTAACTACG TGCCAGCAGC 4 80 

30 CGCGGTAATA CGTATGGTGC AAGCGTTGTT CGGAATCATT GGGCGTAAAG GGTGCGTAGG 54 0 

CGGATTTGTA AGTCAGGTGT GAAAACTGCG GGCTCAACCC GTGGCCTGCA CTTGAAACTA 600 

CAAGTCTGGA GTTTGGGAGA GGCAAGTGGA ATTCCAGGTG TAGCGGTGAA ATGCGTAGAT 660 

35 

ATCTGCSAGGA agaC»gtgg CGAAGGCGAC TTGCTGGCTC aaaacTGACG CTGAGGGACG 720 

AAAGCGTGGG TAGTAAACGG GATTAGATAC CCCGGTAATC CACGCCCTAA ACGTTGTCTA 780 

40 CCAGTTGTTG OGGGTTTTAA CCCTCAGTAA CGAACCTAAC GGATTAAGTA GACCGCCTGG 84 0 
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GGA.CTATGCT CGCAAGAGTG AAACrrCAAAG GAATTGA.CGG GGGTCCCCA.C AAGCGGTGGA 90 0 

GCATGTGGTT TAATTCGATG ATACCCCAAA AACCTCACCT GGGCTTGACA TGGATCTGAA SfiO 

5 TCATGTAGAG ATATATGAGC CTTCGGGCAG ATTCACAGGT GCTGCATGGT TGTCGTCAGC 1020 

TCGTGTCGTG AGATGTTGGG TTAAGTCCCG CAACGAGCGC AACCCCTATC GTATGTTGCT 1080 

ACCTTAAGTT GGGCACTGGT ACGAAACTGC CGGTGACAAA CCGGAGGAAG GCGGGGATGA 114 0 

10 

CGTCAAATCC TCATGGCCTT TATGTCCAGG GCCACACACG TGCTACAATG SCCGATACAG 1200 

AGGGTCGCCA ACTCGCAAGA GGGAGCTAAT CTCTAAAAGT CGGTCCCAGT TCGGATTGGG 1260 

15 GTCTGCAACT CCACCCCATG AAGTCGGAAT CGCTAGTAAT CTGCGGATCAG CATGCCCCGG 13 2 0 

TGAATACGTT CCCGGACCTT GTACACACCG CCCGTCACAC CACCTGAGTG GGGAGCACCC 13 80 

GAAGTGGTCT TTGTTAACCG TAAGGAGACA GACTACTAAG GTGAAACTCG TAAAGGGGGT 1440 

20 

GAAGTCGTAA CAAGGTACCG TAAATCGATT CCTGCAG 14 77 



25 (2) INFORMATION FOR SEQ ID NO : 2 ! 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPEi nucleic acid 
30 (C) STRANDEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO; 2: 

TQTTGGATCA CAAGATTTGA TA 22 
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(2) INFORMATION FOR SEQ ID rJO : 3 : 

(1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH'. 19 base pairs 
5 (B) TYPE; nucleic acid 

(C) STRANDEDNESS : single 

( D ) T0P0L0C5Y • 1 inea r 

{ii> MOLEOJliE TYPE; DMA 

10 

(xi) SEQUENCE DESCRIPTION i SEQ ID N0:3; 
TTCACCGCTA CACCTGGAA 

35 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 1 base pairs 
20 CB) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



25 



(ii) MOLECULE TYPE: DNA 

(XI) SEQUENCE DESCRIPTION: SEQ ID N0:4: 



TGTTGGA 

30 

(2) INFORMATION FOR SEQ ID N0:5i 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 7 base pairs 
35 (B) TYPE: nucleic acid 

(C) 5TRANDEDNES5 : Single 

(D) TOPOLOGY: linear 

(il) MOLECULE TYPE: DNA 

40 
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(xi.) SEQUENCE DESCRIPTION; SEQ ID NO : 5 : 



rTTQATA 



(2) INFORMATION FOR SEQ ID N0:6: 



PCT/AU98/00145 



10 



(i) SEQUENCE CI-ZARACTERISTICS: 
(A) LENGTH: 14 bage pairs 
£B) TYPE: nucleic acid 
(C) STRANDBDNESS : single 
(Di TOPOLOGY: linear 



15 



tii) MOLECULE TYPE: DNA 



(XX 3 SEQUENCE DESCRIPTION: SEQ ID NO:G: 



TGTTGGANNN NNNNNTTT3A TA 



22 



iU 



20 



(2) INFORMATION FOK SEQ ID NO; 7: 



25 



(X) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) T-YPEi nucleic acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Imear 



30 



(ii) MOLBCULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO ; 7 j 



TGTTGGATCA CAASATTTGA TA 



22 



35 



(2) INFORMATION FOR SEQ ID NO: 8: 



40 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 200 base paxrs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : s ingle 



SUBSTITUTE SHEET (RULE 2S) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME 



SEP. 2. 10:39PM 



3- 3"99;14:41 ; ; # 82/141 



WO 98/40099 PCT/AU98/00145 

-73- 

Co) TOPOL,OGY : linear 
(ii) MOLECtlLE TVPE: DNA 
5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

CCGAGTCTGG GATAACTTTC CGAAAGGAAA GCTAATACCG GATAGTCCTA CTGGATCACA 6 0 

GGATCTGATA GGTAAAGATT TATTGCTTGG AGATGAGCCC GCGGCCGATT AGCTAGTTGG 120 

10 

TGAGGTAAAG GCTCACCAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TCCGGCCACA IBO 
ATGGAACTGA GACACGGTCC 200 



15 



12) INFORMATION FOR SEQ ID NO : 9 . 



(i» SSQITENCE CMAPiACTERlSTlCS^ 

iA) LENGTH: 200 base paxrs 
20 (B) TYPE: nucleic acid 

(CI STRANDEDNESS : single 
<D) TOPOLOGY: linear 



25 



(li) MOLECULE TYPE: DNA 



(XX) SEQUENCE DESCRIPTION: SEQ ID N0:9: 



CCGAGTCTGG GATAACTITT CGAAAGGGAA GCTAATACTG GATAGTCCCG AGAGATCATA 60 

30 AGATTTTTCG GGTAAAGATT CATTGCTTGG AGATGAGCCC GCGTCCGATT AGCTAGTTGG 120 

TGAGGTAATG GCTCACCAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 

ATGGAACTGA GACACGGTCC 200 

35 

(2) INFORMATION FOR SEQ ID NOiXO; 

(il SEQUENCE CHARACTERISTICS! 
40 (A) LENGTH: 2 00 basG pairs 

(3) TYPE; nucleic acid 
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(C) STEANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

5 

(xi) SEQUENCE DESCRIPTIONi SEQ ID NO: 10; 
CCGAGTCTGG GATAA.CTTTC CGAAAGGGGA GCTAATACTG GATGGTCCCG AGAGGTCftTA 6 0 

10 TGATTTTTCG GGTAAAGATT TATTGCTCGG AGCTGAGCCC GCGCCCGATT AGCTAGTTGG 12 0 

TGAGGTAATG GCTCACCAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 
ATGGAACTGA GACACGGTCC 20 0 

15 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQOENCE CHARACTERISTICS: 
20 (A) LENGTH: 200 base pairs 

(B) TYPE; nucleic acid 

( C ) STRANDEDNESS : S Ingl e 

(D) TOPOLOGY: linear 
25 (li) MOLECULE TYPE; DNA 

(Xi> SEQUENCE DESCRIPTION: SEQ ID N0:11: 

CCGAGTCTGG GATAACTTTC CGAAAGGGGA GCTAATACTG OATAGTCCCG ATA6ATCATA 60 

30 

GGATGTATCG GGTAAAGATT CATTGCTCGG AGATGAGCCC GCGCCCGATT AGCTAGTTGG 120 

TGAGGTAAAG GCTCACCAAG GCGACGATCG GTAACCGGCC TGAGAGGGTG TTCGGCCACA 180 

35 ATGGAACTGA GACACGGTCC 200 

(2) INFORMATION FOR SEQ ID NO: 12: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 200 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
(D> TOPOLOGY: l^-near 

5 (ii) MOLECULE TYPE: DNA 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO : 12 : 
CCGAGTCTGG GATAACTTTC CGAftAGGGGA GCTAATACTG GATAGTCCCG AGAGGTCATA 60 

10 

GGATTTTTCG GGTAAAGATT TATTGCXCGG AGATGAGCCC GCGCCCGATT AGCTAGTTGG 120 
TGAGGTAATG GCTCACCAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 
15 ATGGAAC7GA GACACGGTCC 200 

(2) INFORMATION FOR SEO ID NO:13: 

20 {i) SEQUENCE CHARACTERISTICS i 

(A> LENGIHj 200 base p&irs 
(B) TYPE; nucleic acid 
CO STRANDEDNESS : single 

(D) TOPOLOGY: linear 



25 



(ii) MOLECULE TYPE: DNA 



ixi) SEQUENCE DESCRIPTION: SEQ ID NOrl3; 

30 CCGAGTCTGG GATAACTTTC CGAAAGGGAA GCTAATACTG GATAGTCCCG AGAGATCATA SO 

AGATTTTTCG GGTAAAGATT CATTGCTCGG AGATGAGCCC GCGTCCGAIT AGCTAGTTGG 120 

TGAGGTAATG GCTCACCAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 

35 

ATGGAACTGA GACACGGTCC 200 



(2) INFORMATION FOR SEQ ID N0:14: 

40 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 199 base pairs 

iB) TYPE: nucleic acid 
{O STRANDEDNESS : sinsle 
(D) TOPOLOGY; linear 

5 

Hi) MOLECULE TYPE; DNA 



PCT/AU98/00145 



10 



(Xi) SEQUEI^CE DESCRIPTION: SEQ ID NO. 14 = 

CCGAGTCTGG GATAACTTTC CGAAAGGGAA GCTAATACTG GATGGTCCCG AGAGATCATA 60 

AGATTTTTCG GGTAAAGATT TATTGCTCGG AGATGAGCCC GCGTCCGATT ASCTAGTTGG 12 0 

15 TGAGGTAAAG GCTCACGAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 

ATGGTkACTGA GACACGGTCC 20 0 

20 U) INFORMATION FOR SEQ ID NO; 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 00 base pairs 

(B) TYPE: nucleic acid 
25 (C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: DNA 
30 (xi) SEQUENCE DESCRIPTION! SEQ ID NO; IS: 

CTGAGTCTGG GATAACTTTC CGAAAGGGAA GCTAATACTG GATGGTCCCG AGAGATCATA 60 
AGATTTTTCG GGTAAAGATT TATTGCTCGG AGATGAGCCC GCGTCCGATT AGCTAGTTGG 120 

35 

TGAGGTAAAG GCTCACGAAG GCGACGATCG GTAGCCGGCC TGAGAGGGTG TTCGGCCACA 180 

ATGGAACTGA GACACGGTCC 20 0 

40 
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(2) INFORMATION FOR SEO ID KOiiS! 

(i) SEQUENCE CKARA.CTERISTICS . 

(A) LENGTH. 28 base pairs 
5 (B) TYPE: nucleic acid 

(C) STSANDEDNHSS ; single 

( D ) TO POLOGY : 1 i near 

(ii) MOLECULE TYPE: DNA 

10 

fXi) SEQUENCE DESCRIPTION: SEQ ZD NO:l6: 
CATGGATCCA GAGTTTGATC MTGC3CTCAG 29 

15 

{2t INFORMATION FOR SEQ ID NO: 17: 

(l) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 15 base pairs 
20 (B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



25 



(ii) MOLECULE TYPE: DNA 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
GTGCCAGCMG CCGCGG. 16 

30 

i2) INFORMATION FOR SEQ ID N0:Z8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 18 base pairs 
35 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY, linear 



(ii) MOLECULE TYPE: DNA 

40 



SUBSTITUTE SHEET (RULE 26) 

RECEIVED TIME SEP. 2. 9:55PM PRINT TIME SEP. 2. 10:39PM 



3- 9-93 ; 1 4 : 41 



# 87/141 



wo 98/4MM PCT/AU98/00145 

-78- 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 



AAACTVAAAK GAATTGACGG 20 



5 



15 



20 



30 



35 



(2) INFORMATION FOR SEQ ID NO: 19! 



(i) SEQUENCE CHARACTERISTICS ! 
(A) LENGTH: 18 base pa^rs 
10 (B) TYPE: nucleic acid 

<C} STRANDEDNES5 : single 

CD) TOPOLOGY! linear 



(li) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEO ID NO; 13; 
CGGCGCGTCT TAAACATG IB 

(2) INFORMATION FOR SEQ ID N0:20: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH 1 20 base pairs 
25 (B) TYPE; nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY; linear 



(ii) MOLECULE TYPE i DNA 



tXl) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 



CAAGTCAAGC GGAGTAGCAA 20 



{21 INFORMATION FOR SEQ ID NO: 2: 



(i) SEQUENCE CHAJU^CTERISTICS: 

(A) LENGTH: 14 base pairs 
40 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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fD> TOPOLOGY J linear 
liij MOiECUX^E TYPE: DMA 
5 (JCi) SEOUENCE DESCRIPTION: SEQ ID NO: 21; 

ACGGGCGGTG TGTRC 15 

10 (2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHAFIACTERISTICS ; 

(A) LENGTH; 15 base pairs 

(B) TYPE: nucleic acid 
15 (C) STRANDEDNE5S : Single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: DNA 
20 (xi) SEQOENCE DESCRIPTION: SEQ ID NO i 22 : 

GGGTTGCGCT CGTTG 15 



(2) INFORMATION FOR SEQ ID MO; 23; 



25 



(i) SEQUENCE CHARACTERISTICS: 
tA) LENGTH: 16 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDMESS : single 
30 tD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: DNA 



35 



(Xi) SEQUENCE DESCRIPTIONi SEQ ID NO:33: 



GWATTACCGC GGCKGCTG 



(2) INFORMATION FOR SEQ ID NO: 24: 

40 

CD SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 18 base pairs 

fB) TCPEr nucleic acid 

(C) STRANDEDNESS : Single 

CD) TOPOLOGY: linear 

(li) MOLECULE TYPE; DNA 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 



PCT/AU98/00145 



10 ACCATCATCA CATVGCTGC 



19 



15 



20 



(2) INFORMATION FOR SEQ ID NOj25: 

(i) SEQUENCE CHARACTERISTICS, 

(A) LENGTH: 2 3. base pairs 

(B) TYPEi nucleic acid 

(C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 25: 



25 TTCCCCCCAT TGAGCAAGAT T 



21 



30 



35 



(2) INFORMATION FOR SEC ID NO:26: 

<ll SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
iB) TYPE: nucleic acid 
(C) STRANDEDNESS: Single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 



40 TTATTTTTCC CTGCTTACTG AAC 



23 
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CLAIMS: 

1. An isolated pathogenic Leptospira bacterixun which belongs to serogroup 
Hurstbridge or serovar hurstbridge as hereinbefore defined or a derivative bacterium thereof 
which is serologically cross-reactive to a bacterium belonging to serogroup Hurstbridge or 
serovar hurstbridge. 

2. The isolated pathogenic Leptospira bacterium according to claim 1, wherein said 
bacterium exhibits the growth characteristics of Leptospira strain WKID (AGAL 
Accession No. N95/69684) or Leptospira strain BUT6. 

3. The isolated pathogenic Leptospira bacterium according to claim 2, wherein said 
bacterium is capable of growing in media containing at least 100|j.g/ml 8-azaguanine. 

4. The isolated pathogenic Leptospira bacterium according to claims 2 or 3, wherein 
said bacterium is capable of growing at temperatures in the range from about 13 °C to about 
37°C. 

5. The isolated pathogenic Leptospira bacterixmi according to any one of claims 1 to 
4, wherein said bacterium is a pathogen which is capable of infecting a human or a 
livestock animal or a companion animal selected from the list comprising pigs, bovines, 
sheep, goats, horses, deer, alpaca, dogs and cats. 

6. The isolated pathogenic Leptospira bacterium according to claim 5, wherein said 
bacterium is capable of infecting pigs. 

7. The isolated pathogenic Leptospira bacterium according to claim 5, wherein said 
bacterium is capable of infecting humans. 

8. The isolated pathogenic Leptospira bacterium according to claim 5, wherein said 
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bacterium is capable of infecting bovines. 

9. The isolated pathogenic Leptospira bacterium according to any one of claims 5 to 
8, wherein said bacterium is capable of producing the symptoms of leptospirosis in a 
hxjman or other animal which it infects. 

10. The isolated pathogenic Leptospira bacterium according to any one of claims 1 to 
8, wherein said bacterixrai is capable of inducing reproductive disease. 

1 1 . The isolated pathogenic Leptospira bacterium according to claim 10, wherein the 
reproductive disease induced by said bacterium comprises reduced farrowing. 

12. The isolated pathogenic Leptospira bacterium according to claim 1 0, wherein the 
reproductive disease mduced by said bacterium comprises foetal death in utero or 
spontaneous abortion. 

1 3 . The isolated pathogenic Leptospira bacterium according to claim 1 0, wherein the 
reproductive disease induced by said bacterium produces an increased weaning-to-mating 
period in the offspring of an infected animal. 

14. The isolated pathogenic Leptospira bacterium according to claim 10, wherein the 
reproductive disease induced by said bacterium comprises seasonal infertility. 

15. The isolated Leptospira bacterium according to any one of claims 1 to 14, wherein 
said bacterium further contains nucleic acid which is at least about 80% identical to the 
nucleotide sequence set forth in any one of SEQ ID NOs:l-2 or 4-7 or a homologue, 
analogue or derivative thereof comprising at least 1 5 contiguous nucleotides which are at 
least about 80% identical to the nucleotide sequence set forth in said SEQ ID NOs. or a 
complementary nucleotide sequence thereto. 
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16. The isolated Leptospira bacterium according to any one of claims 1 to 14 wherein 
said bacterium further comprises a rRNA gene sequence which is at least 80% identical to 
the nucleotide sequence 5'-TGTTGGA-3' or at least 90% identical to the nucleotide 
sequence 5'-TTTGATA-3' or a homologue, analogue or derivative thereof or a 
complementary nucleotide sequence thereto. 

17. The isolated Leptospira bacterixim according to claim 16 wherein the rRNA gene 
sequence comprises a nucleotide sequence which is at least 85% identical to the nucleotide 
sequence 5'-TGTTGGATCACAAGATTTGATA or a homologue, analogue or derivative 
thereof or a complementary nucleotide sequence thereto. 

1 8. The isolated Leptospira bacterium according to any one of claims 1 5 to 1 7 wherein 
the percentage identity is at least about 97%. 

19. The isolated pathogenic Leptospira bacterium according to any one of claims 1 to 
18 having the characteristics of the microorganism deposited xmder AGAL Accession No, 
N95/69684 or which is serologically cross-reactive thereto. 

20. An isolated Leptospira bacteriimi deposited imder AGAL Accession No. 
N95/69684. 

21 . A method of isolating the Leptospira bacterium according to any one of claims 1 
to 20, said method comprising the steps of: 

(i) collecting tissue from a human or other animal subject infected therewith; 

(ii) homogenising said tissue in a suitable homogenisation medium for a time 
and under conditions sufficient to release said bacterium from said tissue whilst 
mamtaining the integrity of said bacterium; and 

(iii) culturing the homogenised tissue in a suitable culture medium for a time and 
under conditions sufficient to allow said bacterium to grow. 
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22. The method according to claim 21, wherein the culture medium is EMJH medium. 

23. The method according to claim 21 or 22, wherein the culture medium is 
supplemented with 8-azaguanine or 5-fluorouracil. 

24. The method according to any one of claims 21 to 23, wherein the culture mediimi 
is supplemented with at least one antibiotic. 

25. The method according to claim 24, wherein the antibiotic is selected from the list 
comprising rifamycfai, macrolide polyene and quinoline or a derivative compound thereof. 

26. The method according to any one of claims 21 to 25, wherein the culture conditions 
comprise growth in the temperature range from about 13 "^C to about 37 °C. 

27. The method according to any one of claims 21 to 26 wherein the other animal 
subject is a livestock animal or a companion animal. 

28. The method according to claim 27, wherein the livestock animal or companion 
animal is selected from the list comprising pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

29. The method according to claim 28, wherein the livestock animal is a pig. 

30. The method according to any one of claims 21 to 29, wherein the tissue is blood, 
serum, plasma, urine, cerebrospinal fluid, Uver, lung or tissue derived from the urogenital 
tract selected from the list comprising bladder, kidney, uterus or fallopian tube or testes. 

3 1 . The method according to claim 30, wherein the tissue is kidney or urine. 

32. An antibody molecule which is capable of bindmg to the isolated Leptospira 



AMENDED SH^T - A/AU 



PCT/AU98/00145 
Received 28 January 1999 

-85- 

bacterium according to any one of claims 1 to 20 or an antigen derived from said bacterium. 

33. The antibody molecule according to claim 32, further defined as a polyclonal 
antibody molecule. 

34. A method of diagnosing the presence of the pathogenic Leptospira bacterium 
according to any one of claims 1 to 20 in a biological sample derived from a human or 
other animal subject, said method comprising contacting said biological sample or a nucleic 
acid molecule derived therefrom with one or more isolated probes or primers comprising 
a nucleotide sequence set forth in any one of SEQ ID Nos:2-7 or a homologue, analogue 
or derivative fliereof or a complementary sequence thereto for a time and under conditions 
suflBcient for hybridisation to occur and then detecting said hybridisation using a detecting 
means. 

35. The method according to claim 34, wherein the detecting means is a reporter 
molecule which is bound to the isolated nucleic acid molecule probe. 

36. The method according to claim 35, wherein the reporter molecule is a radioisotope 
or biotin. 

37. The method according to claim 34, wherein the detecting means is a polymerase 
chain reaction. 

38. The method according to claim 37, wherein the polymerase chain reaction employs 
at least one primer comprismg a nucleotide sequence set forth in SEQ ID N0:2 or SEQ ID 
N0:3 or a derivative thereof. 

39. The method according to claim 37, wherein the polymerase chain reaction employs 
two primers comprising the nucleotide sequences set forth m SEQ ID NOS:2 and 3 or a 
derivative of any one of said nucleotide sequences. 
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40. The method according to any one of claims 37 to 39 comprising a nested PGR 
wherein: 

(i) the first amplified gene sequence obtained firom a first round of 
amplification is contacted with one or more second nucleic acid primers of 
at least about 1 5 nucleotides in length derived firom the nucleotide sequence 
set forth in SEQ ID N0:1 or a complementary sequence thereto capable of 
hybridising at a position in said first amplified gene sequence which is 
intemal to the position of the nucleic acid primer sequence(s) used to 
generate said first amplified gene sequence; and 

(ii) copies of said first ampHfied gene sequence are amplified using PGR to 
produce a second amplified product comprising Leptospira serovar 
hurstbridge or serogroup Hurstbridge rRNA gene sequences. 

41. The method according to any one of claims to 37 to 40, comprising the fiirfher step 
of sequencing the amplified nucleic acid molecule product. 

42. A method of diagnosing the presence of the pathogenic Leptospira bacterium 
according to any one of claims 1 to 20 in a biological sample derived firom a hiunan or 
other animal subject, said method comprising contacting said biological sample with an 
antibody molecule that binds to said bacterium or an antigen thereof for a time and under 
conditions sufficient for an antibody:antigen complex to occur and then detecting said 
complex using a detecting means, 

43. A method of diagnosing a past or present infection of a human or other animal 
subject by the pathogenic Leptospira bacterixmi according to any one of claims 1 to 20, said 
method comprising contacting a biological sample such as blood, serum, or a derivative 
thereof derived firom said human or animal subject with said pathogenic Leptospira 
bacterium or an antigen derived therefi-om for a time and xmder conditions sufficient for an 
antibodyrantigen complex to occur and then detecting said complex using a detecting 
means. 
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44. The method according to claims 42 or 43 comprising an immunoassay or 
serological assay. 

45. The method according to claim 44, wherem the immunoassay or serological assay 
comprises MAT or ELISA. 

46. A method of diagnosing the presence of the pathogenic Leptospira bacterium 
according to any one of claims 1 to 20 in a hxmian or other animal subject, said method at 
least comprising the steps of culturmg cells or tissue derived from said subject under 
selective culture conditions which are specific for said bacterium for a time and under 
conditions sufficient to allow said bacterium to grow. 

47. The method according to claim 46, wherein the selective culture conditions 
comprise growth at a temperature in the range from about 13 to about 37 °C on a culture 
medium supplemented with 8-azaguanine or 5-fluorouraciL 

48. The mefliod according to claim 47, wherein the culture medium is supplemented 
with at least one antibiotic. 

49. The method according to claim 48, wherein the antibiotic is selected from the list 
comprising rifamycin, macrolide polyene and qumolme or a derivative compoimd thereof. 

50. The method according to any one of claims 34 to 49, wherein the other animal 
subject is a livestock animal or a companion animal. 

51. The method according to claim 50, wherein the livestock animal or companion 
animal is selected from the list comprising pigs, bovhaes, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

52. The method according to claim 51, wherein the livestock ammal is a pig. 
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SS. The method according to claim 5 1 , wherein the livestock animal is a bovine animal. 

54. The method according to any one of claims 34 to 53, wherein the biological sample 
comprises a homogenate or tissue or cell extract or whole cells or tissues derived from 
serum, blood, urine, cerebrospinal flui4 liver, lung, bladder, kidney, uterus, fallopian tube 
or testes. 

55. The method according to claim 54, wherein the tissue is the biological sample 
comprises a homogenate or tissue or cell extract or whole cells or tissues derived from 
serum, blood, urine or kidney. 

56. A diagnostic kit for the detection of the pathogenic Leptospira bacterium according 
to any one of claims 1 to 20 in a human or other animal subject or a biological sample 
derived therefrom, said kit at least comprising a first compartment which contains one or 
more immvmogens derived from said pathogenic Leptospira bacterium and a second 
compartment which contains an antibody molecule that binds to said bacterium or an 
antigen thereof. 

57. A diagnostic kit for the detection of tiie pathograiic Leptospira bacterium according 
to any one of claims 1 to 20 in a human or other animal subject or a biological sample 
derived therefrom, said kit at least comprising a first compartment which contains two non- 
complementary nucleic acid primer molecules of at least about 15 nucleotides in length 
comprising a nucleotide sequence set forth in any one of SEQ ID NOS:2-7 and a second 
compartment which contains a reaction buffer suitable for the performance of a nucleic acid 
hybridisation reaction or polymerase chain reaction. 

58. A composition which is capable of conferring protective immunity against the 
pathogenic Leptospira bacterium according to any one of claims 1 to 20 in a hiraian or 
animal subject, said composition comprising an attenuated form of said pathogenic 
Leptospira bacterium or one or more isolated or recombinant immunogens which are 
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immunologically cross-reactive with a cellular component thereof and one or more 
pharmaceutically or veterinarially acceptable carriers, adjuvants and/or diluents. 

59. The composition according to claim 58, wherein the attenuated form of the 
pathogenic Leptospira bacterium is a killed bacterium or a killed bacterial culture. 

60. The composition according to claim 58 or claim 59, wherein the pathogenic 
Leptospira bacterium is present at a concentration of at least about 10 ^ organisms per unit 
dose. 

61 . The composition according to claim 58, wherein the adjuvant comprises aluminium 
hydroxide. 

62. A composition which is capable of conferring protective immunity against the 
pathogenic Leptospira bacterium according to any one of claims 1 to 20 in a human or 
animal subject, said composition comprising serum derived from a human or other animal 
which is infected with said pathogenic Leptospira bacterium or a derivative product of said 
serum and one or more pharmaceutically or veterinarially acceptable carriers, adjuvants 
and/or diluents, wherein said serum or derivative comprises antibodies which are capable 
of binding to the pathogenic Leptospira bacterium or to one or more immtmogens thereof. 

63. The composition according to claim 62 wherein the serum or a derivative product 
thereof is capable of producing a MAT titre of at least about 256. 

64. A method of prophylactic or therapeutic treatment of infection of a human or 
animal subject by a pathogenic Leptospira bacterium of serogroup Hurstbridge or serovar 
hurstbridge or a serologically cross-reactive derivative thereof, said method comprising 
administration of the composition according to any one of claims 58 to 63 to said himian 
or animal subject for a time and xmder conditions sufficient to induce an immune response 
in said subject. 
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65. The method according to claim 64 wherein the immxme response is a humoral 
immune response. 

66. A method of prophylactic or therapeutic treatment of leptospirosis in a himian or 
animal subject comprising administration of the composition according to any one of 
claims 58 to 63 to said subject for a time and under conditions sufficient for said subject 
to resist a subsequent challenge by a pathogenic Leptospira bacterium of serogroup 
Hurstbridge or serovar hurstbridge or a serologically cross-reactive derivative thereof. 

67. A method of prophylactic or therapeutic treatment of reproductive disease in a 
hxmian or animal subject comprising administration of tiie composition according to any 
one of claims 58 to 63 to said subject for a time and imder conditions sufficient for said 
subject to resist a challenge by a pathogenic Leptospira bacterium of serogroup 
Hurstbridge or serovar hurstbridge or a serologically cross-reactive derivative thereof 

68. The method according to claim 67, wherein the reproductive disease is associated 
with seasonal infertility, reduced farrowing, foetal deatii in utero or spontaneous abortion 
in the infected subject or with increased weaning-to-mating period in the offspring of the 
infected subject. 

69. The method according to any one of claims 64 to 68, wherein the composition is 
administered by injection. 

70. The method according to any one of claims 64 to 69 wherein the subject being 
treated is a human. 



71. The method according to any one of claims 64 to 69, wherein the subject being 
treated is a livestock animal or a companion animal. 

72. The method according to claim 71 wherein the livestock animal or companion 
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animal is selected from the list comprising pigs, bovines, sheep, goats, horses, deer, alpaca, 
dogs and cats. 

73. The method according to claim 72, wherein the livestock animal is a pig. 

74. The method according to claim 72 wherein the livestock animal or companion 
animal is a bovine animal. 
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